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FOREWORD 


Toshiba C 2 MOS IC Family 

The Toshiba C 2 MOS family is a group of all-purpose CMOS 
digital ICs which are composed of materials having various logic 
functions. They not only can be used for industrial electronics 
equipment and home electronics equipment but also have applica- 
tions in a variety of fields. 

CMOS devices have such features as low power consumption, a 
single power supply, a wide operating voltage range and a high noise 
margin. In addition, they have epoch-making characteristics which 
conventional ICs do not have. They have recently established a firm 
position as all-purpose logic elements in conjunction with TTL and 
LSTTL. 

Since the introduction of the C 2 MOS IC in 1972, Toshiba has 
made every effort to develop products which are more reliable and 
less expensive. 

Meanwhile, with respect to product standardization, Toshiba 
marketed B series products (conform to EIA/JEDEC international 
standards) domestically for the first time in April 1978. Then in 
January 1982, Toshiba became the first in Japan to develop and mass 
produce a compact, thin type, mini flat C 2 MOS and has continued to 
be a world leader in the field of CMOS IC development. 

Currently, in the Toshiba C 2 MOS family, in addition to 149 
types of standard dual inline devices, 55 types of mini flat devices 
are available. 

In addition to this publication, there is a separate edition availa- 
ble which contains High Speed C 2 MOS data book. Please use it 
along with this publication. 



IMPORTANT NOTICES 


The circuit examples illustrated herein are pre- 
sented only as a guide for the performances or the 
applications of our products. 

Keep in mind that no responsibility is assumed 
by TOSHIBA for its use, nor for any infringements 
of patents or other rights of the third parties which 
may result from its use, and that no license is 
granted by implication or otherwise under any patent 
or patent rights of TOSHIBA. 

Toshiba reserves the right to make changes to 
any product for improving reliability, function or 
other characteristics. 
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NUMERICAL INDEX 




TC4000 Series 


PRODUCT NAME 

FUNCTION 


TC4000BP 

DUAL 3 INPUT NOR GATE PLUS INVERTER 

m 

TC4001BP/TC4001BF 

QUAD 2 INPUT NOR GATE 

— 

TC4001UBP 

QUAD 2 INPUT NOR GATE 

m 

TC4002BP/TC4002BF 

DUAL 4 INPUT NOR GATE 

m 

TC4006BP 

18-STAGE STATIC SHIFT REGISTER 

86 

TC4007UBP 

DUAL COMPLEMENTARY PAIR + INVERTER 

90 

TC4008BP 

4-BIT FULL ADDER 

94 

TC4009UBP 

HEX BUFFER/CONVERTER (Inverting Type) 

97 

TC4010BP 

HEX BUFFER /CONVERTER (Non- Inverting Type) 

97 

TC4011BP/TC4011BF 

QUAD 2 INPUT NAND GATE 

101 

TC4011UBP 

QUAD 2 INPUT NAND GATE 

83 

TC4012BP /TC4012BF 

DUAL 4 INPUT NAND GATE 

101 

TC4013BP/TC4013BF 

DUAL D-TYPE FLIP FLOP 

104 

TC4014BP 

8-STAGE STATIC SHIFT REGISTER 

108 

TC4015BP/TC4015BF 

DUAL 4-STAGE STATIC SHIFT REGISTER 

112 

TC4016BP/TC4016BF 

QUAD BILATERAL SWITCH 

115 

TC4017BP/TC4017BF 

DECADE COUNTER/DIVIDER 

119 

TC4018BP 

PRESETTABLE DIVIDE-BY-"N" COUNTER 

124 

TC4019BP/TC4019BF 

QUAD AND/OR SELECT GATE 

129 

TC4020BP /TC4020BF 

14 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 

132 

TC4021BP 

8- STAGE STATIC SHIFT REGISTER 

135 

TC4022BP 

OCTAL COUNTER/DIVIDER 

139 

TC4023BP/TC4023BF 

TRIPLE 3 INPUT NAND GATE 

101 

TC4024BP/TC4024BF 

7 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 

144 

TC4025BP/TC4025BF 

TRIPLE 3 INPUT NOR GATE 

80 

TC4027BP/TC4027BF 

DUAL J-K MASTER- SLAVE FLIP-FLOP 

147 

TC4028BP/TC4028BF 

BCD- TO- DECIMAL DECODER 

151 

TC4029BP 

PRESETTABLE UP /DOWN COUNTER 

154 

TC4030BP/TC4030BF 

QUAD EXCLUSIVE-OR GATE 

160 

TC4032BP 

TRIPLE SERIAL ADDER (Positive Adder) 

163 

TC4034BP 

8-STAGE STATIC BIDIRECTIONAL PARALLEL/SERIAL IN /OUT 
BUS REGISTER 

168 

TC4035BP 

4-STAGE PARALLEL IN /PARALLEL OUT SHIFT REGISTER 

173 

TC4036BP 

4 WORD x 8 BIT STATIC RAM 

178 

TC4038BP 

TRIPLE SERIAL ADDER (Negative Adder) 

163 

TC4039BP 

4 WORD x 8 BIT STATIC RAM 

178 
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TC4000 Series (Continued) 


PRODUCT NAME 

FUNCTION 

Page 

TC4040BP /TC4040BF 

12 STAGE RIPPLE- CARRY BINARY COUNTER/DIVIDERS 

wm 

TC4042BP /TC4042BF 

QUAD CLOCKED "D" LATCH 

187 ] 

TC4043BP 

QUAD 3- ST ATE NOR R/S LATCH 

mm 

TC4044BP/TC4044BF 

QUAD 3-STATE NAND R/S LATCH 

195 

TC4047BP 

LOW-POWER MONOSTABLE /ASTABLE MULTIVIBRATOR 

199 

TC4049BP/TC4049BF 

HEX BUFFER/CONVERTER (Inverting Type) 

206 

TC4050BP /TC4050BF 

HEX BUFFER/ CONVERTER (Non-Inverting Type) 

206 

TC405 IBP /TC405 1BF 

SINGLE 8-CHANNEL MULTIPLEXER/DEMULTIPLEXER 

209 

TC4052BP /TC4052BF 

DIFFERENTIAL 4-CHANNEL MULTIPLEXER/ DEMULTIPLEXER 


TC4053BP/TC4053BF 

TRIPLE 2-CHANNEL MULTIPLEXER/DEMULTIPLEXER 

209 

TC4054BP 

LIQUID- CRYSTAL DISPLAY DRIVER (4-Segment) 

213 

TC4053BP 

LIQUID-CRYSTAL DISPLAY DRIVER (BCD TO 7-Segment) 

217 

TC4056BP/TC4056BF 

LIQUID- CRYSTAL DISPLAY DRIVER (BCD TO 7-Segment) 

217 

TC4063BP/TC4063BF 

4-BIT MAGNITUDE COMPARATOR 

222 

TC4066BP/TC4066BF 

QUAD BILATERAL SWITCH 

226 

TC4068BP/TC4068BF 

8 INPUT NAND/AND GATE 

BE9 

TC4069UBP/TC4069UBF 

HEX INVERTER 


TC4071BP/TC4071BF 

QUAD 2 INPUT OR GATE 

236 

TC4072BP/TC4072BF 

DUAL 4 INPUT OR GATE 

236 

TC4073BP/TC4073BF 

TRIPLE 3 INPUT AND GATE 

239 

TC4075BP/TC4075BF 

TRIPLE 3 INPUT OR GATE 

236 

TC4076BP 

4-BIT D-TYPE REGISTER 

242 

TC4077BP/TC4077BF 

QUAD EXCLUSIVE-NOR GATE 

247 

TC4078BP/TC4078BF 

8 INPUT NOR/ OR GATE 

250 

TC4081BP/TC4081BF 

QUAD 2 INPUT AND GATE 

239 

TC4082BP 

DUAL 4 INPUT AND GATE 

239 

TC4085BP 

DUAL 2-WIDE 2 INPUT AND-OR-INVERT GATE 

253 

TC4086BP 

4-WIDE 2 INPUT AND-OR-INVERT GATE 

256 

TC409 3BP /TC409 3BF 

QUAD 2 INPUT NAND SCHMITT TRIGGER 

260 

TC4094BP/TC4094BF 

8-BIT SHI FT- AND- STORE BUS REGISTER 

263 

TC4099BP /TC4099BF 

8-BIT ADDRESSABLE LATCH 

269 

TC40102BP 

8-STAGE PRESETTABLE DOWN COUNTER (2-Decode BCD Type) 

274 

TC40103BP 

8-STAGE PRESETTABLE DOWN COUNTER (8-Bit Bynary Type) 

274 

TC40104BP 

4-BIT BIDIRECTIONAL SHIFT REGISTER WITH 3-STATE 

OUTPUTS 

283 

TC40107BP 

DUAL 2 INPUT NAND BUFFER/DRIVER 

289 
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TC4000 Series (Continued) 


PRODUCT NAME 

FUNCTION 

nm 

TC40117BP 

PROGRAMMABLE DUAL 4-BIT TERMINATOR 

292 

TC40160BP 

PROGRAMMABLE DECADE COUNTER WITH ASYNCHRONOUS CLEAR 

297 

TC40161BP 

PROGRAMMABLE BINARY COUNTER WITH ASYNCHRONOUS CLEAR 

297 

TC40162BP 

PROGRAMMABLE DECADE COUNTER WITH SYNCHRONOUS CLEAR 

297 

TC40163BP 

PROGRAMMABLE BINARY COUNTER WITH SYNCHRONOUS CLEAR 

297 

TC40174BP/TC40174BF 

HEX "D"-TYPE FLIP-FLOP 

305 

TC40175BP /TC40175BF 

QUAD "D'-TYPE FLIP-FLOP 

309 

TC40192BP 

PRESETTABLE BCD UP /DOWN COUNTER 

313 

TC40193BP 

PRESETTABLE BINARY UP /DOWN COUNTER 

313 

TC40194BP 

4-BIT BIDIRECTIONAL SHIFT REGISTER WITH RESET 

283 


TC4500 Series 


PRODUCT NAME 

FUNCTION 

Page 

TC4501BP 

TRIPLE GATE (Dual 4 Input NAND+2 Input NOR/OR) 

320 

TC4502BP 

STROBED HEX INVERTER/BUFFER 

324 

TC4508BP 

DUAL 4-BIT LATCH 

328 

TC4510BP/TC4510BF 

PRESETTABLE BCD UP /DOWN COUNTER 

333 

TC4511BP/TC4511BF 

BCD TO 7-SEGMENT LATCH /DECODER/DRIVER 

339 

TC4512BP/TC4512BF 

8- CHANNEL DATA SELECTOR 

343 

TC4514BP 

4-BIT LATCH /4-TO- 16 LINE DECODER (High) 

346 

TC4515BP 

4-BIT LATCH/ 4-TO- 16 LINE DECODER (Low) 

346 

TC4516BP/TC4516BF 

PRESETTABLE BINARY UP /DOWN COUNTER 

351 

TC4518BP/TC4518BF 

DUAL BCD UP COUNTER 

357 

TC4519BP 

4-BIT AND/OR SELECTOR 

363 

TC4520BP /TC4520BF 

DUAL BINARY UP COUNTER 

357 

TC4521BP 

24-STAGE FREQUENCY DIVIDER 

366 

TC4522BP 

PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (BCD) 

371 

TC4526BP/TC4526BF 

PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (Binary) 

371 

TC4527BP 

BCD RATE MULTIPLIER 

379 

TC4528BP/TC4528BF 

DUAL MONOSTABLE MULTIVIBRATOR 

385 

TC4530BP 

DUAL 3-INPUT MAJORITY LOGIC GATE 

389 

TC4531BP 

12-BIT PARITY TREE 

392 

TC4532BP 

8-BIT PRIORITY ENCODER 

395 

TC4538BP/TC4538BF 

DUAL PRECISION MONOSTABLE MULTIVIBRATOR 

399 

TC4539BP /TC4539BF 

DUAL 4-CHANNEL DATA SELECTOR/MULTIPLEXER 

404 
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TC4500 Series (Continued) 


PRODUCT NAME 

FUNCTION 

Page 

TC4543BP/TC4543BF 

BCD TO 7- SEGMENT LATCH /DECODER/DRIVER 

407 

TC4555BP 

DUAL BINARY TO l-OF-4 DECODER/DEMULTIPLEXER (High) 

412 

TC4556BP /TC4556BF 

DUAL BINARY TO l-OF-4 DECODER/DEMULTIPLEXER (Low) * 

412 

TC4560BP 

NBCD ADDER 

416 

TC4561BP 

9 ' S COMPLEMENTER 

421 

TC4572BP/TC4572BF 

HEX GATE (4 INVERTER + 2 Input NOR + 2 Input NAND) 

425 

TC4583BP 

DUAL SCHMITT TRIGGER 

428 

TC4584BP /TC4584BF 

HEX SCHMITT TRIGGER 

432 

TC4585BP 

4-BIT MAGNITUTE COMPARATOR 

435 


TC5000 Series 


PRODUCT NAME 

FUNCTION 


TC5001P 

4-DIGIT DEGADE COUNTER 

439 

TC5002BP 

BCD TO 7-SEGMENT DECODER/LED DRIVER 

449 

TC5012BP/TC5012BF 

HEX NON-INVERTING 3-STATE BUFFER 

454 

TC5018P 

4-BIT BINARY COUNTER/CLOCK GENERATOR 

457 

TC5020BP 

HEX LOW-TO-HIGH VOLTAGE TRANSLATOR 

461 

TC5022BP 

BCD TO 7-SEGMENT DECODER/LED DRIVER 

449 

TC5023BP 

16- CHANNEL MULTIPLEXER 

464 

TC5024BP 

QUAD 3-STATE NON- INVERTING BUFFER 

467 

TC5025BP 

QUAD 3- STATE NON- INVERTING BUFFER 

467 

TC5026BP 

DECADE COUNTER 

471 

TC5027BP 

BINARY COUNTER 

475 

TC5029BP 

QUAD 2-INPUT NAND OPEN DRAIN GATE (N-CHANNEL) 

479 

TC5032P 

6-DIGIT DECADE COUNTER 

482 

TC5036P 

17-STAGE HIGH SPEED FREQUENCY DIVIDER (DYNAMIC) 

! 491 

TC3037P 

4-DIGIT DECADE COUNTER 

495 

TC5043P 

CR TIMER 

502 

TC5048P 

17-STAGE HIGH SPEED FREQUENCY DIVIDER (DYNAMIC) 

491 

TC5050P 

DUAL 50/ 6 4- STAGE STATIC SHIFT REGISTER 

509 

TC5051P 

4-DIGIT DECADE COUNTER 

511 

TC5052P 

4-DIGIT DECADE COUNTER 

511 

TC3053P 

4-DIGIT UP /DOWN DECADE COUNTER 

518 

TC3054P 

4-DIGIT UP /DOWN DECADE COUNTER 

HI 

TC5064BP 

HEX HIGH VOLTAGE BUFFER WITH INHIBIT 

jj^l 
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TC5000 Series (Continued) 


PRODUCT NAME 

FUNCTION 

Page 

TC5065BP 

HEX HIGH VOLTAGE BUFFER WITH INHIBIT 

523 

TC5066BP 

7-LINE HIGH VOLTAGE BUFFER 

527 

TC5067BP 

7-LINE HIGH VOLTAGE BUFFER 

527 

TC5068BP 

BCD-TO-7 SEGMENT LATCH /DECODER/ DRIVER 

531 

TC5069BP 

BCD-TO-7 SEGMENT LATCH/DECODER/DRIVER 

531 

TC5070P 

6 DIGIT UNIVERSAL COUNTER "999999" 

537 

TC5071P 

6 DIGIT UNIVERSAL TIMER "995959” 

537 

TC5072P 

6 DIGIT UNIVERSAL TIMER "595999" 

537 

TC5090AP 

8-BIT A/D CONVERTER 

551 

TC5091AP 

8-BIT A/D CONVERTER (WITH ANALOG MPX. ) 

563 

TC5092AP 

13-BIT A/D CONVERTER (WITH ANALOG MPX.) 

576 


TC7400 Series 


PRODUCT NAME 

FUNCTION 


TC7400BP 

QUAD 2-INPUT POSITIVE NAND GATE 

m 

TC7404UBP 

HEX INVERTING BUFFER 

ESI 

TC7476BP 

DUAL J-K MASTER SLAVE FLIP FLOP 

mil 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


FUNCTION SELECTION TABLE 


FUNCTION 

DEVICES 

QATES BUFFERS 

NAND 

TC4011BR/BF , TC4011UBP , TC401 2BP/BF , TC4023BP/BF , TC4068BP/BF ,TC74 OOBP 

NOR 

TC4000BP, TC4001BP/BF , TC4001UBP, TC4002BP/BF,TC4025BP/BF, TC4078BP/BF 

AND 

TC4 06 8BP/BF , T C 4 0 7 3BP/BF , T C 4 08 1BP/BF t TC 4 0 8 2BP 

OR 

TC 407 1BR/BF , TC4 072BP/BF , TC4 075BP/BF , TC4 07 8BR/BF 

INVERTER 

TC4007UBP,TC4009UBP,TC4049BP/BF,TC4069UBP/UBF,TC7404UBP 

BUFFERS 

TC4009UBP ,TC401 OBP ,TC4049BP/BF, TC4050BP/BF 


3-STATE 

TC4502BP, TC5012HP/BF , TC5024BP , TC5025BP 

OPEN DRAIN 

TC4 01 07 BP ,TC5029BP,TC5064BP, TC5065BP, TC5066BP , TC5067BP 

MULTIFUNCTION 

TC4 01 9BP/BF , T C4 03 OBP/BF , TC4 07 7BP/BF , T C4 08 5BP , TC 408 6BP , TC 45 01BP , 
TC4519BP, TC4530BP,TC4572BP/BF 

SCHMITT TRIGGER 

TC4 093BR/BF , TC4583BP, TC4584BP/BF 

LEVEL SHIFTER 

TC4009UBP , TC401 OBP , TC 404 9BP/BF, TC405 OBP/BF , TC5020BP 

FLIP-FLOP 

TC4013BP/BF.TC4027BP/BF,TC40174BP/BF,TC40175BP/BF,TC7476BP 

LATCHES 

TC4042BP/BF,TC4043BP, TC4044BP/BF,TC4099BP/BF,TC4508BP 

MULTIVIBRATORS 

TC4047BP , TC4528 BP/BF , TC4538BP/BF 

DECODERS 

TC4028BP/BF,TC4514BP,TC4515BP,TC4555BP,TC4556BP/BF 

DISPLAY 

DRIVER 

LED 

TC45 11BP/BF , TC5 0 02BP ,TC 5022BP 

LCD 

TC4054BP,TC4055BP,TC4056BP/BF,TC4543BP/BF 

DIGITRON 

TC5068BP, TC5069BP 

ENCODER 

TC4532BP 

REGISTERS 

SHIFT 

TC4006BP, TC4014BP, TC4015BP/BF , TC4Q21BP, TC4034BP, TC4035BP, TC 4 094 BP/BF, 
TC4 0104BP , TC4C1 94BP , TC5050P 

STORAGE 

TC407 6BP 

COUNTERS 

BINARY 

TC4029BP, TC40161BP , TC40163BP,TC40193BP, TC4516BI/BF , TC4 52 OBP/BF, 

TC501 8BP, TC5027BP 

DECADE 

TC4029BP,TC40160BP,TC40162BP,TC40192BP,TC451 OBP/BF, TC4518BP/BF, 
TC5026BP 

DIVIDER 

TC4 02 OBP/BF ,TC4024BP/BF , TC4040BB/BF , TC452 IBP , TC5036 P , TC5048P 

DIVIDE— BY-" N 1 

TC4018BP,TC40102BP,TC40103BP,TC4522BP,TC4526BI/BF 

N-DIGIT DECADE 

TC5001P,TC5032P,TC5037P,TC5051P,TC5052P,TC5053P,TC5054P, 

TC5070P 

OTHER 

TC4 01 7 BP/BF , TC4 02 2BP 

| TIMERS 

TC5043P , TC5 07 IP ,TC507 2P 

MULTI- 

PLEXERS 

ANALOG 

TC4051 BR/BF , T C4 05 2BP <BF , T C4 0 5 3BP/BF 

DIGITAL 

TC4512BR/BF ,TC4539BP/BF, TC5023BP 

ARITHMETIC 

CIRCUITS 

ADDER 

TC4008BP, TC4032BP ,TC4038BP,TC4560BP 

COMPARATOR 

T C 4 06 3BP/BF , TC 4 58 5BP 

PARITY TREE 

TC4531BP 

RATE MULTIPLIER 

TC4527BP 

9 ' S COMPLEMENTER 

TC4561BP 

MEMORIES (RAM) 

TC4036BP , TC4039BP 

A/D CONVERTERS 

TC5090AP , TC5091AP ,TC5092AP 

ANALOG SWITCH 

TC401 6BP/BF , TC4 06 6BP/BF 

OTHER 

TC40117BP 
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EXPLANATION 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


OUTLINE 

1. C 2 MOS 1C Family 

1.1 CMOS and C 2 M0S 

"CMOS” is an abbreviation of "Complementary Metal Oxide Semi- 
conductor ", and "Complementary " means to combine P-channel type MOS 
FET and N-channel type MOS FET complementarily . The CMOS circuit 
configuration, since its announcement at ISSCC in 1963, attracted 
a large expectation for its performance with super-low power con- 
sumption and operation at low voltage, and after such process as 
settlement of production problems through the ion implantation 
process, reduction in pattern size through circuit research, etc., 
has now been established as one field of integrated circuits. 

At present, use of CMOS LSI in electronic calculators, clocks, etc. 
is remarkable. In addition to these LSI, the features of CMOS 
are also very attractive in the field of so-called industrial 
electronic equipment including measuring and control equipment, 
business machines, etc., and it may be said to be a matter of course 
that CMOS logic family is demanded. 

To respond these need promptly, TOSHIBA has put CMOS logic element 
on sale as C^MOS IC Family. 

C^MOS is an abbreviation of "Clocked CMOS", which is one of the CMOS 
circuit configurations. This type of circuit was made public by 
Toshiba at ISSCC in 1973 and since then, it has been applied to 
mainly sequential circuits of TOSHIBA’S MSI and LSI as it becomes 
an extremely powerful circuit means. 


TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


Therefore, C^MOS is used as the general name of TOSHIBA CMOS ICs 
including combined circuits without clocked gate used. 


1.2 TOSHIBA C 2 M0S Family 

C^MOS Family products shown below are made available from TOSHIBA 
for use in all sorts of equipment. 


r Standard 
C2M0S 


p TC4000B Series 

Compatible with RCA’s CD4000B Series 

- TC4500B Series 

Compatible with MOT’s MC14500B Series 

- TC5000B/TC5000 Series 

TOSHIBA’S original series 

- TC7400B Series 

Compatible with TTL 54/74 Series 


TOSHIBA — High-speed 
C2M0S C 2 MOS 


i— TC40H000 Series 

Compatible with TTL 54/74 Series 

— TC50H000 Series 

TOSHIBA’S original series 


I — New High- 
speed 
C2M0S 


r— TC74HC00 Series 

Compatible with TTL 54/74 Series 

— TC74HC4000 Series 

Compatible with RCA’s CD4000B Series 

— TC74HC4500 Series 

Compatible with MOT's MC14500B Series 

— TC74HCT000 Series 

Input level is compatible with TTL 


TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


Further, the Mini-Flat Package (MFP) C2M0S Family products are 
also available from TOSHIBA to satisfy demands of equipment for 
compact size and light weight. 


Standard 
C 2 MOS Type 


— TC4000BF Series 

TC4500BF Series 

— TC5000BF Series 


TOSHIBA MFP 
C 2 MOS Family 


High-speed 
C 2 MOS Type 


— TC40H000F Series 

— TC50H000F Series 


New High-speed 
C 2 MOS Type 


— TC74HCOOF Series 

TC74HC4000F Series 


1 TC74HC4500F Series 


1.3 Standard Construction of Model No. of C^MOS Family Products 

T C 4 0 11 B _P 

^ P: Plastic package 

F: Mini flat package 

"B" Series standard product 

Part No. 

TOSHIBA C 2 M0S 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


1.4 TOSHIBA B Series C 2 M0S 

TOSHIBA B Series C^MOS have ratings and characterisi tcs 
satisfying EIA/JEDEC standards; definitely speaking, they have 
basic characteristics shown below: 


o A wider operating supply voltage range of 3 /V 18V. 
o Guaranteed electrical characteristics under 3 supply voltage con- 
ditions of 5V, 10V and 13V. 


o Buffer structure adopted for all outputs 

o 2 inputs of LTTL (Low Power TTL) and 1 input of LSTTL (Low Power 
Shottkey TTL) can be directly driven. 


Noise Immunity: 


IV (Min) 

2V (Min) 
2.5V (Min) 


@ Vdd = 5V 

@ Vdd = iov 

@ vdd = 15 v^ 




*1 "UB" Series products and some products including analog switch, 
level shifter, etc. have different noise margines. 


TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


2. Operational Principle and Features of CMOS 

2.1 Basic circuit and structure of CMOS 


Inverter circuit is taken as an example of CMOS basic circuit. CMOS 
inverter, as shown in Fig. 2-1, consists of the common input terminal 
shared by P-channel enhancement (normally off) type MOS FET and N-channel 
enhancement type MOS FET and the common output terminal shared by each 
drain. 

As shown in the same figure, CMOS inverter uses P-channel and N- 
channel MOS FETs complementarily . 

Usually, the source of P-channel MOS FET is connected to Vqj) (+supply) 
and the source of N-channel MOS FET is connected to Vgg (usually GND) . 

Fig. 2-2 illustrates the cross section using the basic process. 

N-type silicon is used as substrate for CMOS basic process. 



Fig. 2-1 Circuit Diagram 
of CMOS Inverter 


For normal P-channel MOS FETs , P-type 
impure material is selectively diffused in 
the domain of N-type substrate to form the 
source and the drain. For CMOS, however, 
since N-channel MOS FET is also required to 
be formed in same substrate, after form- 
ing P-type island domain (P-well) in N-type 
substrate by means of ion implanation, 
N-channel MOS FET is formed in this P-well. 
And P-channel MOS FET is formed in the sub- 
strate outside of this island domain. 


V DD 



IN 
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v ss 




7 At WIRING 


UP LLJ L£J 

P-CHANNEL MOS TR 
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N-CHANNEL MOS TR 

^ 
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CHANNEL STOPPER 
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Fig. 2-2 Structural Cross Section of A£ Gate CMOS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


N-type substrate and P-well are separated (reverse biased) by Vqjj and 
Vgg. Therefore, P-channel and N-channel FETs operate independently each 
other with no mutual interferences. 


Fig. 2-2 is the basic cross section of CMOS inverter. The static 
protection circuit is inserted in the input gate as shown in Fig. 2-3 for 
the actual products . 



Fig. 2-3 CMOS Input Protection Circuit 


Fig. 2-4 shows the equivalent circuit of CMOS inverter including the 
input protection circuit and the parasitic circuits. Fig. 2-4 actually 
represents the circuits of TC4069 UBP and TC7404 UBP. 



? Vdd 




AD3 ^D4 

Di ,D 2 ; 

Input protection diode 

D1 Vi 1 

H=T 

Im R . 

Input protection resistor 

IN 0 Vt' 


o D 3 , D 4 ; 

Parasitic diode formed by 

r' 


OUT 

P-channel MOS FET 

D2^ 

r Hrn 

D5,D6 ; 

Parasitic diode formed by 


ikD5 3kD6 


N-channel MOS FET 


V S g 

d 7 ; 

Parasitic diode formed by 




P-wel 1 


Fig. 2-4 CMOS Inverter taking Parasitic Circuits into Consideration 


Although the diodes inserted in the equivalent circuit are all re- 
verse bias during operation without causing any interferences for normal 
circuit operation, caution should be observed since degradation and damage 
of the elements may be resulted by making those diodes forward biased when 
the power supply is connected with reverse polarity or the interface is 
driven roughly . 
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2.2 Basic characteristics of CMOS 

CMOS is a classification based on the circuit configuration and the 
characteristics of each MOS FET actually used are equal to common enhance- 
ment type FETs. 


Therefore, in the case of CMOS also, the characteristics of P-channel 
and N-channel MOS FETs can be basically approximated by Shockley’s equation. 

I DS - K [2V DS (V GS - V T ) - V DS 2], V DS < v GS - VT (2.1) 

Ids = K ( V GS “ v t) 2 * V DS - V GS ~ V T (2.2) 

I DS = 0 > V GS ^ V T (2.3) 

Where the constant K is 


K = 


2L 


Eox 
Lo v 


'DS 

V G S 

V T 


L ; Channel length 
W ; Channel width 

E ox ; Dielectric constant of gate oxide film 
t ox ; Thickness of gate oxide film 
y ; Mobility of electron or positive hole 
Vnc ; Potential difference between drain and source 
Potential difference between gate and source 
Threshold voltage 

Using the above approximation equations 
(2.1) A/ (2.3), the basic characteristics are 
explained below taking inverter as an example. | 

(1) Transfer characteristic of inverter 

The input voltage, the output voltage and 

the power supply voltages are assumed to be 

Vin, Vqux and +Vq volts respectively. 

The threshold voltages are assumed to be 

Vtp for P-channel FET and V^n for N-channel 

FET respectively. 0 _ _ . . _ 

Fig. 2-5 Relationships of 

•Various Bias 
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Here, V-pp is considered to have negative value and V-piq to have positive 
value. As it is clear from Fig. 2-5, V D g and V G S which appeared in 
equations (2.1) % (2.3) are 

V DS = v OUT » V GS = V IN 
for N-channel FET. 

So, equations (2.1) (2.3) can be rewritten as shown below. 

I DS N “ % [2Vout(Vin-V TN )-Vo ut 2], V 0UT < V IN - V ?N ... (2.4) 

IDSN - % (V in - V TN ) 2 , v 0OT > V IN - V TN . . . (2.5) 

I DSN = 0 > V IN < V TN ••• <2.6) 

On the other hand, since 

Vds = v 0 - v 0 ut and v gs = v 0 - v IN 

for P-channel, equations (2.1) % (2.3) can be rewritten as follows. 

I DSP - Kp[2(V 0 -V OUT )(V 0 -V IN -|V Tp |)-(V 0 -V OBT )2]7 


VouT > V IN + I v TpI (2.7) 

I DSP = KP(V 0 - V IN-|V T P|) 2 ,V0UT ^ V IN + I V TP I (2.8) 

IDSP = 0 »V IN + | V TP | > V 0 (2.9) 


When the input voltage of inverter varies from 0 volts to Vq volts, 
the operating range of each MOS FET can be classified into the following 
five regions. 

® 0 V £ V IN £ V TN 
© V TN < V IN < v OUT ~ | V TP | 

(D v OUT " | V TP j ^ V IN = v OUT + V TN 

© V 0UT + V TN < V IN < Vq - |V TP | 

® Vq - | V Tp | £ V IN < V 0 


The 

inverter 


currents in the above five regions for each FET forming the 
can be represented by equations (2.4) ^ (2.9) respectively. 
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When the input/output transfer characteristic is to be obtained, since 
the current carried by P-channel, IoSP i s e Q ua l to the current carried 
by N-channel, IdsN* transfer characteristic in each region is 

obtained by making I DSN * ^DSP* 


Especially, by making IdsN = ^DSP in t ^ ie equations (2.5) and (2.8) of 
current in the region of 2 , the following equation is obtained. 


VlN 



+ V 0 


| V TP | 


1 + ( 



) 


Fig. 2-6 shows the comparison between the theoretical values obtained 
by those equations and the measuring values. * 



Fig. 2-6 Input/Output Transfer Characteristics 
(2) Step response of inverter 

When step input which varies from 0 volts to +Vq volts is applied to the 
inverter input, P-channel FET is turned off and N-channel FET is turned 
on. As a result, electrical charge stored in the load capacitor CoUT i- s 
discharged through N-channel FET and the output voltage Vqut varies from 
+V() volts to 0 volts as the discharge proceeds. 
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a) When Vqut = v 0 " V TN 

The equation for current is given by (2.5) and since Cqux is dis- 
charged by this current, 

d Vout 

- IdSN = C OUT — dt — ’ V ° UT = V 0 at 5 = 0 
When this is integrated, 


Namely, 


f t, / v OUT c OUT 

° dt = ' Vo K M (V 0 -V TN )2 ' dV OUT 

c OUT 


kn(v 0 - v tn) 


T (V 0 ” v OUT^ (2.10) 


If tQ is defined at Vqut * v 0 “ V TN» 

_ Cqut » V TN 
tQ K N (V 0 -V tn ) 2 


b) When Vqux 5 Vq - 


if integrated similarly as a) using equation (2.4), 


S t dt 


-CqNT / v out 

2Kn(V 0 -V tn ) x Vq-Vxn 


1 

Vqut 


2(V 0 “Voux)- v OUT J 


dV 0 uT 


Then, 

_ Cqut v tn c out 2( v o- v tn)- v out , 

1 k n( v 0" v Tn) + 2k n( v 0" V Tn) n v OUT 1 


( 2 . 11 ) 


As the fall time tf is the time required for the output voltage to vary 
from 90% to 10%, if t^ is assumed to be the time for the output 
voltage to reach 90% of Vq and t2 is assumed to be the time 
to reach 10% of Vq, tx and t2 are given from equations (2.10) and 
(2.11) as follows. 


*1 


Cqut 

Kn(Vq-V T n) 2 


x 0.1VQ 


_ c 0UT V TN c 0UT f 2( v 0-V TN^O.lVp , 

t2 " K N (V 0 -V TN ) 2 2K N (V 0 -V TN ) n 1 O.IVq J 
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Therefore, 

t f ■ t 2 - tl = { V ™Zv 7 " 0 - + 1/2 to [20(l-^)-l] jx Yn ... (2.12) 


where 


TN 


u OUT 


K N (V 0 -V TN ) 


1/2 


£ ox pn ( 
t ox 


The rise time t r can be obtained similarly and the result will be 
the same as equation (2.12) except that N is replaced by P. 


2.3 Features of CMOS 

Table 2-1 compares the characteristics of logic families including 
CMOS. From this table it is clear that although the speed is slower 
than others, the power dissipation in quiescent state and the noise 
immunity are far superior to others. 

And since CMOS has wider operating supply voltage range, the supply 
voltage can be flexibly set according to the applications and where to 
be used. 


Table 2-1 Comparison of Various Logic Families 


Parameter 
(typical values) 

Standard 

TTL 

Low power 
TTL 

Low power 
Schottky TTL 

CMOS 

<5V) 

CMO S 
(10V) 

Propagation Delay Time (ns) 

10 

33 

5 ^ 10 

70 

35 

F/F Toggle Frequency (MHz) 

35 

3 

40 a, 80 

3 

6 

Quiescent Power Dissipa- 
tion (mW) 

10 

1 

8.5 

5xl0" 6 

2xl0- 5 

Noise Immunity (V) 

1 

1 

0.8 

2 

4 

Fanout 

10 

10 

20 

50 

50 


(1) Propagation delay time and F/F toggle frequency 

As shown by equation (2.12) in 2.2, the propagation delay time of 
CMOS is proportional to Cqut (load capacitance) and inversely proportional 
to the constant K^j which is determined by design and process. 
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Therefore, in order to make the propagation delay time shorter, it 
is necessary to make Cqut smaller and W/L in design considerations. 
However, since the internal diffusion cpapcitance in CMOS is included 
in Cqut* t ^ ie internal capacitance increases proportionally to W/L and 
actually the propagation delay time tends to have a limitation. 

In the standard C^MOS ICs the propagation delay time is determined 
by balancing other electrical parameters since there are other limita- 
tions such as the output current and the breakdown voltage causing to 
have larger value than other logic elements as shown in Table 2-1. 

However, the products for specific applications and CMOS ICs 
having the capabilities of high speed operations for the high speed 
frequency divider are currently being developed, and the speed of 
around 10ns delay per internal stage of CMOS at 5 volts has been 
obtained providing the expectation that the product range of such CMOS 
will be expanded for the systems requiring the high frequency operations 
in the feature. 

(2) Quiescent (Static) power dissipation and operating power dissipation 

In the standard CMOS, when the input holds ”L" (Vgg) level or "H" 

( Vdd) level, N-channel FET or P-channel FET is kept turned off. So, 
the current from Vdd to Vgg is limited to the reverse direction satura- 
tion current of PN junction and the surface leakage current caused 
mainly by contamination on the chip surface; consequently, the value 
is only InA 'v 2nA at the normal temperature for gate ICs. 

In the case of other logic circuits except CMOS, when the outDut 
driving transistor is turned on, direct current flows down from 
V cc to GND through the load causing the power dissipation in the 
quiescent state to be approximately equal to the operating power 
dissipation . 
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The operating power dissipation of CMOS can be considered to be only 
the switching power loss which is generated to charge/discharge the load 
capacitance while inverting the logical levels, so that the operating 
power dissipation is proportional to the switching frequency. 



Fig. 2-7 Operating frequency VS Power Dissipation of CMOS/TTL 

Fig. 2-7 shows the relationship between the operating frequency and 
the power dissipation of TTL and CMOS, As shown in the figure, the 
advantages of CMOS will be fully utilized at the operating frequency 
lower than lO^Hz. 

(3) Noise immunity 

For CMOS circuits as shown in Fig. 2-6, since the device threshold 
voltage is ideally set to the mid-poirit of supply voltage, the maximum 
noise immunity can be obtained among the various logic devices. It can be 
seen from the same figure that the standard value of noise immunity for 
CMOS is 2 volts (at Vdd = 5V) or 4 volts (at Vj)j) = 10V) , which are 
considerably larger than the value of 1 volt for TTL. 
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The device threshold voltage of CMOS, however, is determined by 
On-resistance ratio of P-channel and N-channel MOS FETs and directly 
affected by the variations of those values. Therefore, the noise immunity 
guaranteed in the catalog of "B Series" products is 1 volt (at Vop = 5V) 
or 2 volts (at V DD = 10V) , and attention should be paid to this point. 

(4) Fanout 

Since the protection diodes are reversely biased as long as rating 
voltages (Vgg ^ Vpj)) are applied, CMOS input has extremely high DC 
impedance (Rjn = lOUft) . 

Furthermore, since the gate of MOS FET equivalently functions as 
one of electrodes of parallel plate capacitor, AC characteristic 
indicates the capacitive value of approximately 5pF. 

This situation can be illustrated as shown in Fig. 2-8. These 
resistive component and capacitive component are insertes in parallel 
to Vpp side and Vgg side. 
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Fig. 2-8 Equivalent Circuit of CMOS Input 


Therefore, in order to drive CMOS input, only very little current 
is required electrically to supply or to drain. This fact means that 
the output impedance of normal CMOS is around 200 - IK ft which makes it 
possible to drive the almost unlimited number of CMOS in DC operation. 

However, as the number of fanout increases (n, for example), all 
of input capacitance *Cj N are connected in parallel, increasing the load 
capacitance of output. So, the load capacitance viewed from the driving 
side is, 
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C L = n * C IN + C S (2.13) 

Cs : Stray capacitance generated by wiring, etc. 
and this Cl causes the propagation delay time to increase. 

Considering these situations, the practical number of fanout for 
C^MOS has been determined to be 50. The fact that 50 fanouts can be 
actually provided eliminates almost all restrictions in the wiring 
arrangements of wired logic circuits. 

3. Basic Circuit of CMOS 

3.1 Positive logic and negative logic 

The difference between positive logic and negative logic is only 
conceptual difference and it can not be said that the positive logic should 
be sued for CMOS. 

The -netative logic is easier to consider about P-channel MOS device 
due to the fact that negative supply voltages are used and that FET is 
turned on when negative potential is applied. However in CMOS both P 
channel and N-channel are the driving MOS and also the load MOS, so the 
conditions are same for the positive logic and the negative logic. 

It has been decided that C^MOS family is described in the positive 
logic in the catalog because of the facts that the positive logic is 
easier to handle for the design engineers who are familiar with the design 
works of wired logic circuits especially with TTL and that recently N- 
channel LSI become more and more popular and the positive logic is more 
convenient for the interfaces. 

In order to avoid any confusion on the positive logic and the negative 
logic of the truth table, the potentially high logic level is described 
to be "H" level and the low logic level to be "L" level. Therefore, "H" 
in the truth table corresponds to "1" of the positive logic and "L" 
corresponds to ”0" of the same posotive logic. 
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Table 3-1 Basic Logical Circuits 



Circuit Function 


Logical Symbol 


Logical Equation or Truth Table 
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3.2 Basic logic circuits 

The basic logic blocks used in C^MOS are shown in Table 3-1. The logic 
diagrams illustrated in the technical bulletin of each product and the logic 
diagrams in this manual are configured by the basic blocks shown in 
Table 3-1. With partial exceptions, these logic diagrams are based on 
MIL-STD806 (C) . (Special symbols are used for the clocked inverter, the 
transmission gate, etc.) 


3.3 Configuration of basic circuit 
(1) NAND/NOR 

CMOS NAND gate, as illus- 
trated in Fig. 3-1 i) , is formed 
by connecting P-channel FETs 
in parallel between Vpp and the 
output and by connecting N- 
channel FETs in series between 
Vgs and the output. 

When both inputs A and 
B are "H" , both of N- channel 
FETs in series are turned on, 
causing the impedance between X 
and Vgg to be low. At this time, 
both of P-channel FETs are turned 
off cutting off X from V^p. 

Therefore, the output becomes nearly equal to Vs$ generating "L" level. 

In the case of other input modes, at last one of P-channels FETs is 
turned on and one N-channel FETs are turned off causing the output to be 
"H" level. 

NOR gate of ii) in Fig. 3-1 is fabricated in the reversed way of NAND 
gate i) to generate "H" output only when both of inputs A and B are "L" . 


v dd 


B O- 



:=o-* 

I) NAND GATE 


VdD 


Bo- 



bH>- x 

II ) NOR GATE 


Fig. 3-1 NAND/NOR Cate 
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The gates with 3 inputs or more can be realized with the same configura- 
tion simply by increasing the number of stages of P-channel or N-channel 
FETs in series or in parallel. In the case of C^MOS up to around four 
inputs the device can be configured with one stage, but the gates with 
more inputs are realized by combining the basic circuits. 

(2) AND/OR 

Since the output is always inverted by one stage of CMOS gate, AND 
gate and OR gate are realized by adding an inverter to the output of NAND/ 

OR of (1) . 

Therefore, it is important for CMOS MSI/LSI to effectively combine 
NAND/NOR rather than to fabricate the gates with AND/OR, in order to reduce 
the number of elements. 

(3) Transmission gate 

Fig. 3-2 illustrates the basic circuit of transmission gate. 

This circuit provides the function of reed switch which transmits the data 
when both of P-channel and N-channel are "ON” (c="H") and separates the 
output from the input when those are "OFF" (C="L") . 

Since both of P-channel and N- 
channel are used, the capability of 
cancelling the back gate bias effect is 
one of advantages and the capability of 
keeping the low impedance over the wide 
' signal range of Vgg ^ V-qd is another ad- 
vantage . 

The applications would be as follows. 

i) Switching functions of sequencial 

circuits, such as shift registers, counters, etc. 

ii) Analog switches iii) 3-stage gates* 
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Fig. 3-2 Transmission Gate 
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*3-state gates: 3-state is named for the capability of providing three 
states of output which are normal "H", normal "L" and high impedance 
condition not being connected to Vdd or Vgs* namely not "H" nor "L" . 

This characteristic can be applied for the intervace with bus line of 
process control systems and multiplexers. 

(4) Clocked gate 

When a delay circuit or a switching circuit is 
required, the transmission gate is usually used. 

However, this circuit has a *disadvan tage that the 
pattern becomes more complicated with increased area 
when the circuit is to be integrated in LSI. The 
one which overcomes this disadvantage keeping the 
characteristics of conventional transmission gate 
is the clocked gate (clocked inverter) shown in 
Fig. 3-3. Fig. 3-3 Clocked Gate 

Q 2 and Q 3 are normal configuration of inverter, however by serially 
inserting Qi and O 4 in the circuit, the function of normal inverter can 
be obtained when Qi and Q 4 are "ON" (<z(="H") and the output has high im- 
pedance when Qi and Q 4 are "OFF" (^="L") . 

Although this circuit does not have 
the functions of analog switch, all the 
other functions of transmission gate 
are provided. 

If the concept of this clocked 
inverter is expanded, clocked NAND and 
clocked NOR can be realized. 

(5) Exclusive OR/Exclusive NOR 

Exclusive OR is also called 

coincidence circuit which gives the Fig. 3-4 Exclusive OR/NOR 

output of "L" when all the inputs are at "H" or "L" level and gives the 
output of "H" when at least one of inputs differs “from others. 
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Exclusive NOR is the one with the inverted output of the above ex- 
clusive OR and gives the output of "H" when all the inputs coincide at 
"H" or "L" level. 

Fig. 3-4 illustrates the configurations of these circuits. 

(6) D-type flip-flop/ J-K type flip-flop 

These will be explained in the chapter of Flip-Flops. 

4. Maximum Ratings and Recommended Operating Conditions 

4.1 Maximum ratings 

The maximum ratings are specified for each C^MOS product. Nor only 
for C^MOS, the maximum ratings are the values which should not be exceeded 
in order to guarantee the life and the reliability of integrated circuits, 
and usually considered to be the absolute maximum ratings. 

The absolute maximum ratings are the values which may not be exceeded 
even for a short instance and none of any rating values may not be exceeded 
When the circuits are used exceeding the maximum ratings, their character- 
istics may not be recovered and in extreme cases permanent damage may be 
resulted . 

Therefore, when a circuit is designed, extreme attention should be 
paid to variations of supply voltages, characteristics of connected com- 
ponents, surges of input /output signal lines, environment temperature, etc. 
Table 4-1 lists the common maximum ratings of B series C^MOS. 

When the maximum ratings of each product differ from the common ratings, 
the former takes precedence. 
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Table 4-1 Common Maximum Ratings of B Series C2M0S 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

V SS - 0.5 ^ V ss + 20 

V 

Input Voltage 

VlN 

v S s - 0.5 ^ Vdd + 0-5 

V 

Output Voltage 

v 0UT 

V SS - 0.5 -v V DD + 0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

P D | 

300 

mW 

Storage Temp. Range 

Tstg. 

-65 % 150 

°C 

Lead Temp. /Time 

Tsoi . 

260°C *10 sec 



( 1 ) DC Supply voltage 

This is DC supply volt age applied between Vdd terminal and V$s ter- 
minal. Usually biased to satisfy Vdd > Vgg and the reverse bias due to the 
undershoot of DC power supply, etc. should be limited to -0.5 volts. 

If higher voltage than this vlaue is given in the condition of Vgg > Vdj), 
the parasitic diode D 7 shown in Fig. 2-4 is forward biased causing ex- 
cessive current to flow from Vgg to Vj)j) and in extreme cases, the element 
may be damaged. 

The upper limit of 20 volts is established based on the breakdown 
voltages of parasitic diodes and transistors of various circuits, and the 
value should never be exceeded. If voltage applied exceeding the rating, 
CMOS device may reach to the secondary breakdown region of latch-up, etc. 
from the primary breakdown region. Since Vgg is set to GND (0 volts) in 
most cases, the voltage of Vdd terminal should be considered to be in the 
range of -0.5 ^ 20 volts. 

(2) Input voltage and output voltage 

The electrostatic protection diodes are inserted in the input as shown 
in Fig. 2-3 and Fig. 2-4. These diodes are not installed to absorb the 
current fed from outside but installed to protect the input oxide film from 
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the destruction caused by electrostatic charge. Therefore, the input 
voltage is limited to the range that input protection diodes are not 
forward biased. The lower limit is ^SS -0.5 volts and the upper limit is 
^DD +0.5 volts. 

The output terminal is used usually to drive CMOS and other electro- 
nic components and although any voltage is not applied from outside, situa- 
tions where the voltage transiently varies due to the external surge 
or driving of a capacitive load or an inductive load may possibly exist. 

If the output voltage exceeds the range of V SS~ V DD in this case, ^4 and 
^6 of Fig. 2-4 are forward biased causing excessive current to flow from ' 
the output to ^DD or f rom Vgg to t he OU pp U t. 

As this current possibly causes primary damage of opening the out- 
put line and secondary damage of latch-up, the output voltage is simi- 
larly as the input specified as a rating to be in the range of V SS - 0.5 
volts * ^DD + 0.5 volts to prevent the parasitic diode to be forward 
biased . 

(3) DC Input current 

This item may seem to be contradictory with the rating of input 
voltage (2) , but this indicates the critical value at which the input 
protection diodes and other elements will not be destroyed or degraded 
when voltages exceeding the ratings are applied due to surges caused by 
interfaces. Therefore it is not recommended to design circuits which 
flow DC current through the input protection diodes. Even when it can 
not be avoided to apply voltage causing current to flow to the input, 
the current should be limited to 1 mA or less. 

(4) Power dissipation 

As far as CMOS is used in a normal manner, the power dissipation 
is extremely small not causing any problems concerning the allowable 
loss. However, When LED is driven or big current is driven by the buffer, 
power is consumed in CMOS. For C^MOS, the power dissipation is spec- 
ified to be 300 mW* per package. (* ; Except Mini Flat Package.) 
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Since the power dissipation in the internal circuit can be neglected for 
C 2 MOS in most cases comparing with that of the output stage, the power 
dissipation can be calculated only considering the output stage. 


(5) Storage temperature range 

This indicates the ambient temperature at which degradation of 
characteristics or reliability is not resulted even if the products are 
exposed in the environment for long time without applying the supply 
voltage. In the case of C 2 MOS, the storage temperature range of 
-65°C - 150°C is specified as the rating. 

(6) Lead temperature and time 

These are conditions which should be limited when soldered after 
mounting C 2 MOS on the printed circuit board. Regardless whether a solder 
pot is used or a soldering iron is used, the lead temperdture should be 
limited up to 260°C and soldering 
should be completed within 10 sec. 

When a solder pot is used, the area 
which is allowed to dip into solder 
is up to the stopper of IC lead 
frame . 

4.2 Recommended operating conditions 

These are the ranges where the 

operations of C 2 M0S IC are guaranteed and when the ranges are exceeded 
the operations are not guaranteed even if such ranges are inside of 
the maximum ratings. Therefore, it is important to use the products 
inside of these ranges. 
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Table 4-2 Common Recommended Operating Conditions of C^MOS (^SS=OV) 


CHARACTERISTIC 

SYMBOL 

MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

V DD 

3 

- 

18 

V 

Input Voltage 

VlN 

0 

- 

V DD 

V 

Operating Temp. Range 

Topr 

-40 

- 

85 

°c 


Table 4-2 lists the common recommended operating conditions of B 
series C^MOS. When the recommended operating conditions of each product 
differ from the common recommended operating conditions, the former 
takes precedence. 


(1) DC supply voltage 

Wide range of operating DC supply voltage, 3 volts % 18 volts 
from V SS is guaranteed for B series C^MOS. The lower limit of 3 volts is 
determined by V T of P-channel and N-channel FETs and when the voltage 
becomes lower than this value, ^GS gets so small that the normal 
operations of CMOS can not be expected. The upper limit of 18 volts is 
determined by the breakdown voltage. 

(2) Operating temperature range 

This is the temperature range where the normal operations and 
characteristics of IC are guaranteed. The operations of B series C^MOS 
are guaranteed in the wide range of -40°C - 80°C. 
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Table 5-1 Static Electrical Characteristics of TC4001BP (^SS=OV) 
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5. Static Electrical Characteristics and Dynamic Electrical Characteristics 

5.1 Static Electrical characteristics 

Table 5-1 lists the static electrical characteristics of TC4001BP. 

Excluding the products with special specifications, the guaranty of 
static electrical characteristics and the specifications are standardized, 
so that each characteristic of TC4001BP (QUAD 2-INPUT NOR GATE) will be 
explained here. 

(1) High-level output voltage/low-level output voltage ( Vqh/ V 0L ) 

Fig. 5-1 illustrates the test circuits of Vqh/Vql* Each input terminal 
is connected to Vgg or Vqd to get the specified logic level at the output. 
When the output level can not be determined in the cases of counters, etc. 
the output logic is determined by applying pulses in advance. Since the 
load conditions are Ioh =- 1uA and Iox J s= 1yA, and the measurement is taken in tl 
region where Ids of FET is extremely small, usually V 0 p = V S c;, and Vql^VsS- 



Fig. 5-1 .Test Circuits of Vqh/VoL 

In the cases of interfacing CFfOSs each other, the input /output conditions 
will be approximately equal to the above values. This fact indicated that 
the switching operation gives the ideal swing from Vgs for "L" level of 
logic signal to Vdq for "H" level in CMOS circuits. 

(2) Output high current / Output low current (IoH> Iqi_) 

Fig. 5-2 illustrates the test circuits of IOH/ioL’ Ttie i- n P ut condi- 
tions are set in the same manner as for measuring Vq^/Vq l . In this case, 
connecting a constant supply voltage to the output to be measured, the cui 
rent flowing out (Iqh) through P-channel FET is measured for high level 
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Fig. 5-2 Test Circuits of IqH^OL 


output and the current flowing in through N-channel FET is measured for low 
level output. These currents are guaranteed at one point in the non- 
saturation region (also called triode region) of each FET, and the minimum 
values are guaranteed in the specification table for both Ioh and Iol* 

These can be a guidance to achieve current driving by CMOS output. 

(3) Input high voltage / Input low voltage (Vj^/Vil) 

Fig. 5-3 illustrates the test circuits of V^/V^l. v IH and V 1L are 
the voltages which can be recognized as "H" level and "L" level at the 
input of IC being measured, and the minimum value is guaranteed for Vjy 



Fig. 5-3 Test Circuits of Vj H /V IL 


and the maximum value is guaranteed for Vj^. Whether or not IC being 
measured has correctly recognizes the input level is confirmed by the fact 
that the output level is at the specified level (higher than Vqjj or lower than 
V QL listed in the measurement conditions). 
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(4) Hihg-level input current/low-level input current ( I ih/^ I L ) 

The input current in 
the range of the ratings of 
CMOS is considered to be the 
sum of the reverse current 
of input protection diode 
and the sutface leakage cur- 
rent. Since both of these 
leakage currents are extreme- 
ly small at the normal tem- 
perature {10~ 5 'v 10 ^(uA)}, the operating maximun voltage is applied for 
the tests. However, the specified value of ±0.3uA (maximum) is guaranteed 
considering stability of automatic testing. Other inputs except one being 
measured are usually connected to Vgs for testing Vih and to Vqd for testing 
VlL- 

(5) Quiescent device current ( I qd ) 

When CMOS input holds V DD level or V$s level, as described in the 
paragraph of Features of CMOS, P-channel FET or-N-channel FEI is always 
turned off. So, the quiescent device current is total of the reverse 
leakage currents at PN junctions in the chip. This value is also extremely 
small at room temperature reaching only 1 nA (10"^ A) (standard value at 
Ta=25°C, Vdd= 5V) for gate IC. Since this quiescent device current is 
guaranteed over all possible combinations of logic conditions of input pins, 
the combinations will be of very large number and usually such quiescent 
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device current is guaranteed at the point where the distribution is 
higher than the actual situations taking a certain degree of margins 
for test precision and test method. 

Fig. 5-5 illustrates examples of test circuits of Idd* Since Idd with 
both of two inputs holding "H" can be estimated by measuring at the condi- 
tions ii) and iii), the test is omitted in many cases. 

(6) 3-State output leakage current (Idh^Dl) 

This characteristic is not required for TC4001BP but it is required 
for the products having 3-state output and the products with open drain 
to specify the leakage current when the output is placed in the high 
impedance state. 

Ij)U is the leakage current when the signal of "H" level is applied to 
the OFF output and Idl is the leakage current when the signal of ,l L" level 
is applied. 



Fig. 5-6 illustrates the test circuits of 3-state output leakage. 
Naturally, the inputs are connected to generate the high impedance state 
at the output to be measured. 

5.2 Dynamic electircal characteristics 

The dynamic electrical characteristics are to guarantee the transient 
characteristics of C^MOS and specified with the load capacitance of 50pF 
at the ambient temperature of 25°C. 
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As the test circuits and the test waveforms are described in the 
technical material for each product, only the basic characteristics 
are explained here comitting the detail explanations. 

(1) Conditions of applying input pulse 

Unless otherwise specified, pulse swinging completely from Vgg to 
Vj) D shall be applied as the input waveform. The rise time and the fall 
time are the time required for the waveform to vary from 10% to 90%, and 
both of tr and tf are adjusted to 20ns. (Fig. 5-7) 

(2) Output transition time ( ^TLH^^THL ^ 

The output transition time are the time required for the waveform 
swining from Vqh to Vql to vary from 10% to 90%. (Fig. 5-8) 




(3) Propagation delay time (t pLH /t pHL ) 

These are the propagation delays from the time when signal is given 

to the input of IC being measured until the output responds. The time 

delay from varying the input level to the output to respond varying from 

"L" to "H" is called t and on the contrary the time delay required 
rLH 

for the output to vary from "H" to "L" is called t . In practice, 

PHL 

however, since the circuit threshold voltage of CMOS is 1/2. V DD (theo- 
retical value), the time delay is specified to be the time period between 
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50% point of the input waveform to 50% point of the output waveform . 

(Fig. 5-9) 

It may be easy to understand concerning the gate ICs since the 
measurement conditions are less complicated, but MSI has higher number 
of input/output terminals and the delay time is specified designating 
the input pins and the output pins. 

(4) Minimum pulse width (tw) 

The counters and the registers have the reset and the preset inputs 
to determine the initial state in many cases. 

The minimum pulse width is the critical value of pulse width with which 
these terminals recognize it as the normal signal, and since the maximum 
value of distribution is specified, it is required to apply pulse with 
the width wider than the value. The pulse width is specified by the time 
period between 50% point of the leading edge and 50% point of the 
trailing edge. 

(5) Maximum clock frequency (f^) 

This is the maximum clock frequency at which the flip-flops and the 
counters perform normal operations, and the minimum value of distribution 
is specified. It is required to design applications with the condition of 
the minimum value or lower of the value specified. 

Unless otherwise specified, the duty cycle of clock input is 50%. 

(6) Maximum clock input rise time/fall time ^rcL^^fcL^ 

When the clock input waveform of a sequencial circuit, such as flip- 
flop or counter becomes dull, the possibility of racing or mis-counting 
(abnormal counting operations) arises. The critical values of t rc ^ and 
tfcL are s P ec ifi e< ^ in the catalog and the clock inputs having rise time 
and fall time shorter than the minimum value are required. 
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(7) Minimum data set-up time (t su ) 

The outputs of flip-flops and shift registers are determined by 
the conditions of data inputs at the time of clock input transition. 
Therefore, if the transitions of clock and data input occur at the same 
time, the output may not be definite, so that the data inputs require 
to be settled before the transition of clock input, and this required 
settling time is called minimum data set-up time. 

The maximum value of distribution is specified in the catalog and 
it is required to keep the set-up time longer than this value for ap- 
plications . 

6. Cautions on Handling 

By reason of its configuration, C^MOS IC behaves itself in the manner 
different from Bipolar Logic centering around the conventional TTL. 

Although C^MOS IC has many advantages over TTL, unsuitable method of use 
may result in the failure of full use of these advantages. In this chapter 
explanation is made on the cautions in handling C 2 MOS IC and the cautions 
in designing circuits by using C 2 MOS IC. 

6.1 Configuration of C^MOS necessary to know before handling and designing 

c 2 mos ic input is connected to the gate electrode of MOS configuration 
having extremely thin oxide. As shown in Fig. 6-1 , MOS configuration is de- 
fined in general as the sandwich 
configuration consisting of metal, 
oxide and semiconductor. 

The thickness (tox) of oxide 
insulator located directly under 
the gate electrode is usually as 
thin as 0.1~0.2y; therefore,, even 
when the voltage of 100V-200V is 
applied between gate and N-sub- 

strate the electric field strength of oxide insulator just under the gate 
reaches as large as 10 2 V/cm, causing dielectric breakdown by discharge. 



Fig. 6-1 MOS Configuration 
(Example of P-Channel MOS) 
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For protecting the gate from the above-mentioned dielectric breakdown. 

TOSHIBA C^MOS IC is provided at each 
input terminal with the protective cir- 
cuit consisting of diode and resistor 
as shown in Fig. 6-2. According to the 
same figure, the voltage applied to the 
input terminal is clamped by D-| and D 2 
at Vpj) and Vgs> whereby the input gate 
is protected. However, the input pro- 
tective circuit has its limit. 

Fig. 6-2 Input Protection Circuit 

As an example, the static electricity remaining in the fibers by the 
friction of fibers and needle of injustrical sewing machine for synthetic 
fibers or that generated by men and women walking on a carpet may reach 
several kV~ ~ some dozen kV, though the voltage differs depending on relative 
humidity and surface condition. 

The above-mentioned static electricity is stored in the storing case of 
fibers or in human body, which is equivalent to the fact that the above- 
mentioned voltage is charged to the electrostatic capacity or human body 

capacity (200 ~ 300PF) . When this 
electric charge discharges to C^MOS 
input, it is transformed into the energy 
sufficient to break down C^MOS input. 

In addition to the input protective 
diode, parasitic diodes are formed be- 
tween each Terminal in C^MOS IC, and all 

these diodes are of inverse bias at the 

Fig. 6-3 Parasitic circuit of C^MOS IC . . 

6 voltage within the max. rating. 

However, when the voltage exceeding the max. rating is applied between each 
terminal, excessively large current flows to these diodes. 

Fig. 6-3 shows the parasistic circuit formed between each terminal of 
C^MOS IC. In same figure, D-| and D 2 are the input protective diodes, D 3 is 
the diode formed by P-well diffusion, D 4 is the diode by the drain formation 


V DD 


tni K 

AVv- 


D4* 


1 
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of P-channel MOS FET, and D5 is the diode by the drain formation of N-channel 
MOS FET. S is the parasistic thyristor formed between each diffusion area. 

For example, when the voltage exceeding the range of Vgs “ V DD is applied 
to c2mOS input or output and the excessively large current flows to these 
diodes, firstly the fusing of input and output wiring or 'power supply wire 
will occur and secondly, short-circuit phenomenon between V^d ** Vgg (this is 
generally called the Latch-up, resulting in fusing of power supply wire as 
the destruction mode) will be induced by the "ON" working of parasistic 
thyristor. 

Therefore, it is necessary to use the voltage on input and output 
terminals within the rating without fail. 

7. Cautions on Handling C 2 MOS 1C 

7.1 Transportation and storing 

The input and output of C 2 MOS IC which is not actually installed are 
in the state of high impedance. It is, therefore, necessary to protect 
the C 2 MOS IC f rom the external electric stress, such as the discharge 
from ambient charged body, the induction from space electric field, etc. 

Therefore, in transporting and storing C 2 MOS IC, it is necessary to 
use the conductive mat, metallec box, the box lined with aluminum foil, 
etc. so that each terminal of IC may become the same electric potential. 

TOSHIBA C 2 MOS IC is inserted in the conductive case or conductive 
mat at the time of shipment. Therefore, IC should not be removed from 
the case or mat with the exception of the case where the removal is re- 
quired. In particular, refrain from using plastic cases or vinyl bags on 
which static electricity is liable to be generated. 

Store the IC at the location where it is not exposed ro the direct 
sunlight. Pay careful attention to store at the location of the relative 
- humidity which should be neither extremely high not extremely low. 
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7.2 Acceptance inspection 

In case of conducting acceptance test on C^MOS IC, first of all it 
is necessary to ascertain that there is 
no transient phenomenon as overshoot or 
undershoot etc. between each terminal of 
test system by using synchroscope. Next, 
conduct test by using the calibration IC 
for ascertaining that there is no error in 
the test program. In the case of giving 
test pulses, it is necessary to give input 
signal after turning on the power supply. 

It is necessary to take out the IC on the grounded work table. In 
conducting the test, ground the test system and inspector. For prevent- 
ing the electric shock accident by the electricity leak from electric 
equipment, ground the inspector through approx. IMG resistor without fail. 

Be sure to turn off the power supply when IC is inserted in IC socket 
or IC is drawn out of the socket. The accedent of test system may give 
fatal damage to IC. It is, therefore, advisable to carry out the self- 
diagnosic program in advance before test. 

7.3 Assembling 

As mentioned in 2.2, in case of installing C^MOS IC on the printed 
base board, it is necessary to make protection from the static electricity 
by grounding electric equipment, work tables (desks), and work men. It 
is advisable to ground a work table by putting metal plate or aluminum 
foil on the surface. Refrain as practicable as possible from wearing 
chemical fiber work cloth. Electricity leak from electric equipment 
shall be prevented by reason of safety. So, it is necessary to perio- 
dically check to see that there is no leak in the electric equipment. 

In case of shaping the lead frame for installing IC, it is recommended 
that pincette and other iigs be used for preventing the stress from being 
imposed on the root. 

It is ideal that the jigs are grounded. 
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7.4 Soldering and cleaning 

In case of carrying out soldering by using soldering iron and solder- 
ing tank, perform the soldering work within 10 seconds at the temperature 
260°C below. It is confirmed that TOSHIBA C 2 MOS IC has no problem on 
reliability even in case the temperature stress is given to the stopper 
or lead at 260°C for 10 seconds. 

Use the soldering iron with no leak on its tip. It is advisable 
to use A class soldering iron, the dielectric resistance of which is 
over 10 Mfl. 

In using the soldering tank, it is necessary to ground the tank for 
preventing the unstable electric potential. After soldering IC to a 
printed base board, for removing flux and others, accelerating cleaning 
method is adopted in many cases by using detergent and ultrasonic wave. 

In this case, full attention should be given to the selection of 
solvent so that the cleaning may have no influence on the outer case and 
mark of C^MOS IC. In general, it is advisable to use FUREON series. 

In the ultrasonic cleaning, consideration should be given to the 
cleaning method so that the main body may form a shadow to the oscillator. 
This is for preventing IC and base board from the stress by resonance. 

At the same time, concideration should be given to the cleaning time which 
shall be within 30 seconds 

7.5 Adjustment and test 

In conducting adjustment and test of set on completion of printed 
base board, before turning on the power supply it is advisable to ascertain 
that there are no errors in polarity and others of power supply, etc. 

As to the printed base board, ascertain that there are no solder bridge, 
cracks, etc. Usually, the C^MOS system requires only a small supply 
current,. so that the abnormality of system can be checked, from the 
excessive supply current. In case of conducting test by using the com- 
mercially available constant-voltage power supply, it is recommended that 
the current limit be imposed on the power supply. 
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For the system consisting of several sheets of printed base boards, 
the printed base boards should be drawn out of and insert in the mother 
board for checking the system. In this case, the work shall be made after 
turning off the power supply. 

In observing each part of printed base board with an oscilloscope at 
the time of test, it is necessary to be careful so that the tip of probe 
may not contact other signal wires and supply wire. In case the location 
to be observed is decided in advance, it is one of the methods to stand 

the test pin for exclusive use. Do not lead out this test pin directly 

. . . . 0 
from the signal wire. It is advisable to protect C^MOS circuit from 

static electricity and erroneous connection by inserting over lOKfi re- 
sistance in series. 

In case of conducting test at high temperature and low temperature, 
it is necessary to ground the thermostatic oven. The set in the oven 
should be installed on the conductors. 
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8. Mini Flat Package (MFP) C 2 MOS 

8.1 Features and Applications 

When compared with existing DIP, Toshiba MFP C^MOS IC has the 
following features: 

o Small in size and a space factor at time of installation can be 
made small. 

o Installation to thin type equipment is possible 

o It is possible to assemble to both sides of a printed base board. 

In addition, when compared with use of IC chip, MFP C^MOS IC has 
the following features: 

o Easy to handle and reliability is improved, 
o It becomes easy to automate the assembly process, 
o Easy to replace defective parts. 

o Electrical characteristics guaranteed at the same level as DIP 
assure safe use. 

o Dimensions are in accordance with EIAJ General Provisions. 

TOSHIBA MFP C^MOS IC Family can be used for not only hybrid IC but 
also various equipment having limited printed base board area, set 
weight, thickness, etc. In addition, it will become possible to 
use MFP C^MOS IC Family on equipment in the fields to which the ap- 
plication was not feasible so far. 

o Hybrid ICs o Portable measuring instruments 

o Portable VTRs o Electric/electronic instruments for 

motor cars 

o Video cameras o Small-sized business machines 
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o Hand-held computers 


o Cameras 


o Remote & radio con- 
trol equipment 

o Various equipment 


o Telephones 
o Others 


8.2 Structure 

Shown in Fig. 8-1 is the internal structural diagram of MFP C 2 MOS 
IC. IC chip is attached to the central section which is called 
the bed, and is connected to the load frame from the electrode on 
the chip by Au wires. The enclosure is transfer molded by epoxy 
resin. 

The lead frame is tinned, allowing the easy soldering in install- 
ing a substrate. 

Fig. 8-1 Internal Structure (In case of 16-pin IC) 
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8.3 Product Name 

MFP C^MOS IC product is named in accordance with general plastic 
type DIP product name, but the last character (alphabet) of pro- 
duct name is changed from "P" of plastic to "F" of Flat. 

Example: TC4011BP — TC4011BF 

However, "TC" is omitted for the marking on actual ICs for the 
limited space. Therefore, please order ICs under formal product 
names as example d in the above. 


^ ■ 640 1 H 

40 I I BF 




SIMPLIFIED PRODUCT NAME 


8.4 Comparison with Standard DIP (miniaturized effect) 

Miniaturized effect of the mini flat package (MFP) when compared 
with the standard dual in-line package (DIP) is shown in Fig. 8-2. 

When MFP C^MOS IC is used, it is possible to make a printed base 
board small in size and light in weight to 1/2 in occupied space, 
1/2.5 in height and 1/5.5 in weight. 
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Fig. 8-2 Comparison of DIP and MFP C^MOS IC 
Occupied space (typ.) of printed base board 




(WHEN A 1.250 LAND IS USED.) 

Height (typ.) 




1.6 mm 

Weight (typ.) 




180 mg/lC 1000 mg 
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8.5 Maximum Ratings and Electrical Characteristics 

(1) Maximum ratings 

The maximum ratings of MFP C^MOS IC are the same as those of 
ordinary DIP products ex&ept power dissipation (Pd) . 

(2) Electrical characteristics 

The electrical characteristics of MFP C^MOS IC are the same as 
those of ordinary DIP products. 

(3) Power dissipation (Pd) 

The enclosure of MFP C^MOS IC is small, and the power 
dissipation during the natural radiation is as less as 180 mW 
(at 85°C). Shown in Fig. 8-3 is the power dissipation character- 
istic of MFP C^MOS IC. Since heat radiation from leads to a 
substrated becomes large when actually mounted, the power dis- 
sipation may be larger than that of a single unit. It is, 
however, necessary to examine the actual heat radiation of MFP 
C^MOS IC thoroughly with it actually mounted. 

o 

However, power consumption of MFP C MOS IC when not in operation 
is minimum for its structure and even when in operation, it is 
possible to suppress power consumption below several tens mW 
unless an extermely severe method of use is employed, for in- 
stance, to drive large current by its output. Therefore, except 
special cases, it is considered not necessary to take much care 
of power dissipation. 
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Fig. 8-3 Power Dissipation of MFP C 2 MOS IC (14/16 pins) 



0 50 100 150 


Ta(*C ) 


8.6 Mounting Method 

To mount MFP C 2 M0S IC, the conventional mini-mold transistor /super 
mini-mold transistor mounting methods can be applied. Various 
mounting methods are available for selective use according to 
purpose . 

(1) Reflow soldering method 

The reflow soldering method is the most general method for 
mouting chip components (resistor, capacitor, transistor, etc.) 
on a substrate and needless to say, can be applied to MFP 
C 2 M0S IC. 
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In the reflow soldering, a preliminary soldering and flux are 
applied to a printed base board in advance. Further, a printed 
base board may be applied with solder paste selectively in the 
screen printing. In the preliminary slodering, flux may be 
applied to the terminal side of IC instead of a printed base 
with a brush or sponge. 

ICs are temporarity fixed at fixed locations by flux or solder 
paste. If it is desirable to temporarily fix ICs more quickly, 
fix ICs by applying a small amount of bonding agent on their 
back sides. 

Then, when a substrate with component parts fixed temporarily 
is passed over a hot plate or through a tunnel kiln, or conveyor 
type heater, the solder preliminary applied is melted (reflow) 
and the soldering is made. Effective temperature at this time 
is 210 to 240°C. 

Fig. 8-4 shows the recommended temprature profile of the reflow 
soldering method. 
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Fig. 8-4 Recommended Temperature Profile of Reflow 
Soldering Method 



In this case, a preheating must be carried out in order to 
avoid thermal strain of a substrate, etc. 

(2) Method by sodering iron 

A package is fixed by flux, bonding agent, etc. using a solder- 
ing iron with the thin finished tip and a thin solder of 0.5 
mmo$ or below. The soldering work with a soldering iron shall 
be performed within 10 seconds at 260°C or below. 

This method is not suited to mass production but is used for ex- 
periment and repair. 

(3) Conductive paste method 

This method uses conductive paste instead of solder for install- 
ing component parts. 
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This paste is epoxy resin with gold or silver mixed. First, 
apply paste to the contact section, arrange component parts 
and leave them for 1 to 3 hours at 100 to 150°C for curing. 
However, when compared with the method using solder, this 
method has the weakness in reliability of adhesion and therefore, 
it is necessary to take the utmost care. 

Shown in Fig. 8-5 are examples of flowcahrts in various mounting 
methods. 


Fig. 8-5 Various Mounting Flowcharts 
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8.7 Mount Pad Dimensions (for 300 mil type) 

An example of size of mount pads for MFP C^MOS IC is shown in 
Fig. 8-6 for reference in designing printed base board. 

This size is in accordance with EIAJ General Provisions. 

Fig. 8-6 Diagram of Mount Pad Size 



8.8 Cautions for Use 

For effective use of MFP C^MOS IC it is necessary not only to 
strictly observe instructions (handling, static electricity, etc.) 
for use of ordinary DIP package C^MOS IC but also to pay attention 
to the following points. 

(1) Tmeperature at time of soldering 

IC is exposed to high temperature at time of soldering. 
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Basically, however, the soldering can be carried out at lead 
temperature 350°C for 3 sec or less in case of the soldering 
iron method, and at atmospheric temperatures on the resin sur- 
face 240°C for 10 sec or less and lead temperature 260°C for 
10 sec or less in case of the reflow method. 

However, except an unavoidable case it is desirable to use a 
method to complete soldering in a short time as could as 
possible . 

(2) Type of flux and cleaning 

Flux in activated resin composition is most extensively used 
for soldering. It is recommended to avoid use of chloric flux 
as reliability may be adversely affected by residual chlorine, 
etc. If soldering flux is left, leads may be corroded, marks 
on IC may become hard to be read and other troubles may be 
cause, and it is therefore necessary to wash and remove flux com- 
pletely. It is advisable to use FUREON Series solvents for 
cleaning. 

(3) Moisture resistance 

When compared with ordinary DIP package products, MFP C^MOS IC 
has a thin mold resin and a short distance between the external 
leads to IC chips and therefore, shows a slight difference in 
the marginal test of moisture resistance. Therefore, it is 
advisable to avoid use ICs with their surfaces exposed to air 
after mounted on a printed base board and to apply a moisture 
roof coating of liquid hard resin, etc. to ICs after mounted on 
a printed base board. 
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In case of hybrid IC which is sealed in an airtight case, no 
moisture proof coating is necessary. When ICs are to be sealed 
by resin after mounted, it is necessary to select a resin 
having a small coefficient of thermal expansion. It is however 
effective to employs method to apply a buffer coating with a 
viscous resin to suppress effect of thermal expansion. 

In any case, it is recommended to select sealing resins or coat- 
ing materials by consuting their purposes with resin makers. 

(4) Formation of leads 

Leads of MFP C^MOS IC are formed in the L-shape to facilitate 
mounting to a flat substrate. If they are straightened, their 
strength can be reduced. 

Further, if stress is applied to leads and they are deformed 
during they are handled, it is more difficult to reshape them 
to the original shape than ordinary DIP type IC. 
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9. Cautions on Designing Circuits 

9. 1 Input processing 


As the input of CMOS IC is very 
high impedance (Rjn ? 10 12 0), the 
logic level is not constant in the 
open state. In this case, if the 
input is in the medium level, both 
P-channel and N-channel transistors 
are in the state of connection, 
whereby the unnecessary supply 
current flows. 


V DD 

9 



rz r 

■ 


h. 

j_j 




B 

B 

1 

-dt_ 

r°i 

r 

L 



rz 

n 




J. 

I 4 



V SS 


( * DISUSED GATE ) 


Therefore, be sure to connect 
the unnecessary input line to Vpp, 

Vss o r other input/output wires, for which logic level is decided, as 
shown in Fig. 9-1. Unstable contact of soldered parts causes erroneous 
working of CMOS system or increase in supply current. Therefore, care 
should be taken to wiring. 


CERAMIC CAPACITOR 0.0 1AF - 02 AF 



tantalum (electric field) capacitor 
IG/kF— ioo^f 
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9.2 Designing power supply 

In general, CMOS is small in current dissipation as compared with 
other bipolar digital IC; therefore, it can be used by the small capa- 
city power supply. By reason of its operation, however, CMOS consumes 
electric power in the form of spike. This makes it necessary to make 
the high-frequency impedance of power supply lower. Concretely speaking, 
it is necessary to make supply (Vqd) wire and GND (Vss) wire thick and 
short and insert 0. OlpF ^ 0. lpF capacitor as the high-frequency filters 
in the inportant areas between power supply and GND on the printed base 
board. As to the low-frequency filter. 10yF ^ 100pF/printed base board 
will do for the purpose. Fig. 9-2 shows an example, of printed base 
boards. 

And average supply current varies considerably depending on such 
factors as the working frequency, load on capacitor, supply voltage, 
rise and fall of input signals, etc. Therefore, particular attention 
is required in the case of driving by simple power supply of Zenor 
diode of battery driving. In case there are overshoot and undershoot 
at the transient time of power supply, arrangement shall be made by 
using filters, etc. so as to avoid exceeding the max. rating. 



Fig. 9-3 Input Processing of Printed Base Board 
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9.3 Input processing of printed base board 



When the input terminal of printed base board consists of C 2 MOS input 
only, like the individual CMOS device, the input terminal is in electrically 
floating condition, whereby there is a possibility of receiving damage by 
static electricity, etc. Therefore, as shown in Fig. 9-3, by inserting 
over lOkft resistance in series in 
advance, it is possible to protect 
C 2 MOS from the overcurrent. 

And, it is more effective if 
the input terminal can be pulled 
up or down by approx 100k^ resistance. 

Fig. 9-5 Method of Inserting 
Capacitor 

9.4 Measures for noise and surg of signal input/output wire 

In many cases the signal input wire coming in the printed base board 
and the control output wires coming out the printed base board are con- 
nected with other electronic parts. In general, it can be said that the 
signal wire is long in many cases. In case the surge is applied to these 
input/output wires by induction, there is a possibility of deterioration 
or breakdown of CMOS IC being caused by overcurrent (overvoltage). 

Therefore, in case the input /output signal wires are long and when the 



OUTPUT CURRENT CONTROLLING 
RESISTOR 

INPUT CURRENT CONTROLLING 
RESISTOR WITH POWER SUPPLY 
TURNED OFF 
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high voltage wire exists in the outside printed base board, it is neces- 
sary to insert the protective circuit as shown in Fig. 9-4. The method 
of separating the base board through photocoupler and lead relay contact 
is also effective. 

In case of making test pin, it is advisable to make protection in 
advance as shown in Fig. 9-1 to Fig. 9-4. 

9.5 Signal wire and capacitor to be connected to VpD or Vss 

In case the capacitor is connected directly to signal wire for re- 
moving the delay and noise in signal, the capacitor up to 500pF in 
capacity can be connected directly, but capacitors larger in capacity 
shall be connected through such resistors as shown in Fig. 9-5. 

These resistors are used for restricting the flow of current to the 
parasitic circuit of CMOS input/output at the time of "ON” and "OFF" of 
power supply and for preventing CMOS output from short-circuiting for a 
long time. It can be said that lOkft or over will be suitable as the 
resistance value for both R and Rg. 

9.6 Output short-circuiting 

In C 2 M0S IC, buffer is added to the output, whereby it is possible 
to carry out the current driving of both source (IoH) and sink (IOL) • 
Therefore, in case "H" level output wire is short-circuited with GND 
(Vss) w i re or "L" level output wire is short-circuited with Vpp wire, 
overcurrent flows to C 2 MOS output. In particular, if supply voltage is 
high, this current may cause the package to exceed the permissible power 
disipation; therefore, attention shall be given to prevention of the 
output short-circuit. 

Of course, it is impossible to connect normal outputs together, 
but concerning the C 2 M0S which has three-state output, wired OR is 
permitted under the condition that more than two-wire outputs do not 
come to enable simultaneously. 


67 


TOSHIBA 



TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


9.7 Influence of input slow in rise or 

In case the waveform slow in 
rise time or fall time is applied 
to CMOS input, the output of gate 
IC, etc. may tend to oscillate in 
the neighborhood of V-pn (device 
threshold voltage) of input wave- 
form. This is because, in the 
neighborhood of V-pn* CMOS gate 
becomes equivalently linear 
amplification, whereby the minute 
supply ripples and noise appear on 


fall time 



Fig. 9-6 Example of Clock Input Shaped 
by Waveform 


the output after amplification. 


For suppressing the above phenomenon, consideration should be taken 
to insert the high-frequency filter capacitor between Vdd and Vss of 
oscillating IC or to use Schmitt trigger IC. In particular, attention 
should be given to the clock input of sequence circuit. 

Fig. 9-6 shows an example of clock shaping. 


9.8 Variation of various characterise cs 
(1) Circuit threshold voltage 

The circuit threshold voltage of C 2 M0S is designed for 1/2 Vp^ 
ideally, but in reality the voltage is influenced directly by the varia- 
tions of both P/N FETs because the voltage is decided by the voltage 
dividing effect of both P/N MOS FETs. As compared with the bipolar IC, 
therefore, the variation is considerably large. For example, differen- 
tiation circuit /integration circuit by CR and timer circuit are greatly 
influenced in terms of time by this variation, and in reality compensa- 
tion effect is required by the use of variable resistors. 
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Q V DD 


VARIATION RANGE 


V DD = 5 V 

1 l 

XX 

XX 

XX 
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X vvXXXXxXX 1 
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J 1 

X 
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XX 
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xxxx X 
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3 
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l i i 

H 

! I xxxxxxx i i 

i i i 

0 5 

45 6 75 9 105 

12 15 

(v) 



Ta = 2 5 °C 

Fig. 9-7 

Variation Data of 

TC 401 IBP V X h 


Fig. 9-7 shows the variation data for TC4011BP circuit threshold 
voltage. As to other types, variations can be considered to be similar 
to TC4011BP. 

(2) Output current 

The variation of output current can be considered to be Max. ±30% 
to the standard value. Fig. 9-8 shows the output current characteristics 
(standard value) of TC4007UBP. So far as this figure is concened, it 
follows that considerable drain current flow at the domain where Vjyp 
is high. However, if output current is large, internal loss of FET 
becomes large at the same time, resulting in lowering the thermal 
reliability. In reality, therefore, it is suitable to use at the 
non-saturation domain up to Iv^gl < 1. 5V. 
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P-Channel Drain Current Characteristics 
Drain Voltage Vpg (V) 



N- Channel Drain Current Characteristics 



Drain Voltage V D g (V) 


Fig. 9-8 Output Current Characteristics 
of TC4007UBP 
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(3) Switching time 

Propagation delay times such as tp^jj, tpHL» etc * ^ toggle frequency 
of counter, etc. have max. ±30% variation to the standard value. 

However, these parameters vary depending on the interface conditions of 
load capacitance, etc., therefore, it is necessary to consider fanout 
at the portion where operating speed is high. 

9.9 Temperature parameters of various characteristics 

(1) Device threshold voltage 

The device threshold voltage is considerably stable to the temper- 
ature because the temperature coefficients of ON resistance of P-channel 
and N-channel FETs become the puls values. The temperature coefficients 
are approx. -2^-3 mV/°C at Vj)j)=5V and approx. -4^-5 mV/°C at Vpp=10V. 

(2) Output current 

The output current has the minus temperature coefficients for both 
P/N FETs, which are approx. -0 4 %/°C. Namely, under the temperature 
condition of approx. 85°C the current value becomes small by about 25% 
as compared with the normal temperature (about 25°C). This is an 
important point in deciding the overdrive coefficient in case of driving 
transistor, etc. by current. 

(3) Input current. Quiescent device current and 3-state output leakage current 

These leak currents are theoretically the leak currents in the 
opposite direction of PN junction, and are extremely small in value at 
normal temperature. With the rise in temperature, however, the values 
increase at exponential function. 

In reality, it is convenient to remember that with thq .rise in 
ambient temperature by 25 °C the leak current increases by about 1 digit. 

Howeve, in reality the input current is approx. 10 -1 0 'v 10 1 [A] at 
normal temperature and the quiescent device current is approx. 10 -9 [A] at 
gate IC. These are the levels which have no problems on the practical 
use at high temperature. 
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(4) Propagation delay time and max. clock frequency 

As the propagation delay time, may be regarded as the time for 
charging and discharging the internal capacitance and load capacitance 
of ON resistance of FET, the propagation dealy time is considered to 
be equivalent to the temperature coefficient of ON resistance. 

Therefore, the temperature coefficient becomes approx. 0.4%/°C, while, 
in the neighborhood of 85° C, tpLH and tpHL increase by approx. 25% to 
the normal temperature value. on the contrary, the max. clock frequency 
decreases by approx. 25%. 
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C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4000BP 


TC4000BP DUAL 3-INPUT NOR GATE PLUS INVERTER 

The TC4000BP is a combined gate which contains dual 
3-input positive NOR gate plus inverter in one 
package. 

Since all the outputs of this gate are provided with 
the buffers of inverters, the input/output 
transmission characteristics have been improved and 
jthe noise immunity has been elevated. Thus, an 
increase inpropagation delay time caused by an 
increase in load capacity is kept to a minimum. 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


DC Supply Voltage 

VDD 

VSS-0.5- VSS+20 

V 

Input Voltage 

VlN 

VSS~*0. 5 — V DD +0. 5 

V 

Output Voltage 

VOUT 

Vss-0.5~V DD +0.5 


DC Input Current 


±10 

mA 

Power Dissipation 

PD 

300 


Operating Ambient 
Temperature Range 


i 

O 

l 

00 

Ln 

H 

Storage Temperature 
Range 


-65 — 150 

B 

Lead Temp. /Time 

ES9I 

260°C • lOsec 


PIN ASSIGNMENT 



LOGIC DIAGRAM 


10 — {>- 

i° [>>- 

:0 £>>- 



- — 0 = — €> — [>— 
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TC4000BP 


I 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

DC Supply Voltage 

V DD 


3 

Input Voltage 

VIN 


0 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC TEST CONDITION v DD 

(V) MIN 


, T . . A 5 A. 95 

Hi ph— Level 1 IoUTi <L “ A 

High Level 10 9.95 

Output Voltage UH Vxn=VsS 

15 1A.95 


Low-Level 
Output Voltage 


Input Low 
Voltage 


I iout! < T“A 


V ° H Vi N =V SS 


1 Iout! <1/*A 

VlN=VsS,V DD 




VOH-4 . 6V 

5 

-0.61 

- 

-0.51 



Vq H =2.5V 

5 

-2.5 

- 

-2.1 

Output High 
Current 

I OH 

V 0 H=9.5V 

10 

-1.5 

- 

-1.3 



Vq H =13.5V 

15 

-A.0 

- 

-3. A 



VlN'Vss 







v 0 l=o.av 

5 

0.61 

- 

0.51 

Output Low 

lOL 

VOL=0.5V 

10 

1.5 

- 

1.3 

Current 

V 0 L=1*5V 

15 

A . 0 

- 

3. A 



VlN=VsS,VDD 







V O UT=0.5V,A.5V 

5 

3.5 

- 

3.5 

Input High 

VlH 

VoUT=1.0V,9.0V 

10 

7.0 

- 

7.0 

Voltage 

VoUT=l-5V, 13.5V 

15 

11.0 

- 

11.0 


A. 95 5.00 

9.95 10.00 

1A.95 15.00 -_ 

0.00 0.05 

0.00 0.05 

0.00 0.05 

-0.51 -1.0 

- 2.1 - A . 0 

-1.3 -2.2 


1 Iout I < i**a 
VoUT=0- 5V, A . 5V 5 

VOUT*1.0V,9.0V 10 

V0UT*1-5V, 13.5V 15 

1 iQUTl <1“A 


Input ' 

'H' 

' Level 

IlH 

Vih=18V 

Current! 

•L 7 

’ Level 

IlL 

Vil=0V 

Quiescent 

Current 

Device 

Idd 

Vin=vss,v dd 



All valid input combinations. 
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TC4000BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 


V DD ( v ) 












5 

- 

80 

200 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

50 

100 






15 

- 

40 

80 

ns 





5 

- 

80 

200 

Output Transition Time 
(High to Low) 

tTHL 


10 


50 

100 






15 

- 

40 

80 






5 

- 

90 

180 



Propagation Delay 

tpLH 


10 


50 

100 


os 

w 

Time (Low to High) 




H 




15 

_ 

40 

80 









ns 

w 








> 

z 




5 

- 

90 

180 


t— 1 

Propagation Delay 
Time (High to Low) 

tpHL 


10 

- 

50 

100 






15 

- 

40 

80 






5 

_ 

100 

200 



Propagation Delay 
Time (Low to High) 

tpLH 


10 

- 

50 

100 


PC 




15 

- 

40 

80 

ns 














5 

- 

100 

200 



Propagation Delay 
Time (High to Low) 

tpHL 


10 

- 

50 

100 






15 

_ 

40 

80 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 


:iRCUITS AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


TEST CIRCUIT „ WAVEFORM 

V DD 
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TC4000BP 


OPERATING SUPPLY CURRENT TEST CIRCUIT 
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TC4000BP 
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TC4001BP/BF, TC4002BP/BF 
TC4025BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4001 BP/TC4001 BF QUAD 2 INPUT NOR GATE 
TC4002BP/TC4002BF DUAL 4 INPUT NOR GATE 
TC4025BP/TC4025BF TRIPLE 3 INPUT NOR GATE 


The TC4001BP/BF, the TC4025BP/BF and TC4002BP/BF 
are 2-input, 3-input, 4-input positive NOR gate, re- 
spectively . 

Since the outputs of these gates are equipped with 
the buffers, the input/output transmission character- 
istics have been improved and the variation of trans- 
mission time due to an increase in the load capacity 
is kept minimum. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

V SS - 0.5 ^ V SS + 20 

V 

Input Voltage 

VlN 

V SS -0.5 ^ v DD + 0.5 

V 

Output Voltage 

VOUT 

V SS -0.5^ V DD + 0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

?D 

300 (DIP) / 180 (MFP) 


Operating 
Temperature Range 

t a 

-40 ^ 85 

°C 

Storage 

Temperature Range 

T stg 

-65 ^ 150 

°C 

Lead Temp. /Time 

T sol 

260°C • 10 sec 




TC 4001 BP/BF 

V DD A 4 B 4 X 4 X 3 B 3 A 3 

B BE B B B fsT 

i&JXaT 
En r^\ 

"liJLsJ l_kj Li] LJ Lsl Lil 

A 1 Bl XI X 2 B 2 A 2 V ss 


TC 4 00 2 BP^BF 


V DD X 2 A 2 B 2 C 2 D 2 NC 


T3C 


UJ Lj l±j lu UJ LzJ 

XI A 1 Bl Cl D 1 NO Voc 


TC 40 2 5 BP /BP 

V DD A 3 B 3 03 X 3 X 2 02 


R B p| R @ R R 



narai 

1 




Tm*ntn±nnwnr 


A 2 B 2 A 1 Bl Cl XI Vgg 
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TC4001BP/BF, TC4002BP/BF, TC4025BP/BF 


E COMMENDED OPERATING CONDITIONS (V SS =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 



C Supply Voltage 

v D d 


3 

- 

18 

bchhi 

nput Voltage 

VlN 


0 

- 

VDD 

■ ■ 


TATIC ELECTRICAL CHARACTERISTICS (V S s~ ov > 


haracteristic 

SYMBOL 


tol 






BJEW1 


ES3 




igh-Level 

utput Voltage 

V 0H 

I 1 OUT 1 <1 P A 
V IN =V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 

_ 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 


V 

ow-Level 
utput Voltage 

V 0L 

^OUT 1 <1 l jA 
V IN =V SS> V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

)utput High 
Current 

'TC4002BP/BF ) 

X 0H 

V oh -A.6V 

V 0h = 2 .5V 

V OH =9.5V 

V 0H“ 13 - 5V 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

V IN =V SS 

)utput Low 
Current 

(TC4002BP/BF) 

I OL 

v ol =°.av 

V 0L =0 • 5V 
V 0L =1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 


0.42 

1.1 

2.8 

- 

VlN= v SS» V DD 

>utput High 
Current 

:TC4001BP/BF) , 
;TC4025BP/BF) 

I 0H 

Vqh=4.6V 

Vq H =9.5V 

v OH =13 - 5v 

5 

10 

15 

-2.0 

-0.5 

-1.4 

- 

-0.16 

-0.4 

-1.2 



-0.21 

-0.3 

-1.0 

- 

V IN =V SS 

)utput Low 
Current 

:TC4001BP/BF) , 
:TC4025BP/BF) 

I 0L 

V O l=0.4V 

Vql=0.5V 

V 0t =1.5V 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


! 

0.36 

0.9 

2.4 

- 

V IN =V SS» V DD 

[nput High 

/oltage 

VlH 

VouT =0 • 

V 0UT=1-°V 

V 0 ut=1.5V 

5 

10 

15 

3.5 

7.0 

11.0 


3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

^OUThiyA 

Lnput Low 

Voltage 

VlL 

V OUT=0 . 5V, 4.5V 
Vout = 1*OV, 9.0V 
VoUT=1.5V, 13.5V 

5 

10 

15 

: 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

,6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

I loUT | <lyA 

Input 

Current 

"H" 

Level 


V IH =18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

yA 

"L" 

Level 

t il 

Vil=0V 

18 

- 

-0.1 

- 

-10~ 5 

-0.1 

- 

-1.0 

Quiescent 

Device Current 

I DD 

V IN =V SS» V DD 
* 

5 

10 
15 ! 

- 

0.25 

0.5 

1.0 

- 

0.001 

0.001 

0.002 

0.25 

0.5 

1.0 

- 

7.5 

15 

30 

yA 


* All valid input combinations. 
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TC4001BP/BF, TC4002BP/BF, TC4025BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s°OV, C L =50pF) 


CHARACTERISTICS 

SYMBOL 

TEST CONDITION 

V DD(V) 

MIN. 

TYP. 

MAX. 

UNIT! 

Output Transition Time 

(TC4002BP/BF) 

t TLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

Output Transition Time 

(TC4002BP/BF) 

t THL 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

Output Transition Time 
(TC4001BP/BF) , 
(TC4025BP/BF) 

C TLH 

• 

5 

10 

15 

- 

130 

65 

50 

400 

200 

160 

Output Transition Time 
(TC4001BP/BF) , 
(TC4025BP/BF) 

t THL 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

Propagation *Delay Time 

(TC4001BP/BF) 

tpLH 


5 

10 

15 

- 

170 

70 

60 

300 

150 

125 

Propagation Delay Time 

(TC4001BP/BF) 

tpHL 


5 

10 

15 

“ 

130 

60 

45 

250 

125 

100 

Propagation Delay Time 

(TC4002BP/BF) 

tpLH 


5 

10 

15 

- 

100 

40 

30 

250 

120 

90 

Propagation Delay Time 

(TC4002BP/BF) 

t pHL 


5 

10 

15 

- 

100 

40 

30 

250 

120 

90 

Propagation Delay Time 
(TC4025BP/BF) 

t pLH 


5 

10 

15 

- 

220 

100 

80 

400 

200 

160 

Propagation Delay Time 
(TC4025BP/BF) 

tpHL 


5 

10 

15 

- 

160 

80 

65 

350 

175 

125 

Input Capacitance 

ClN 


- 

5 

7.5 

pF 


CIRCUIT- AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4001UBP 

TC4011UBP 


C400IUBP QUAD 2 INPUT NOR GATE 

C4011UBP QUAD 2 INPUT NAND GATE 

TC4001UBP and TC4011UBP are 2 input NOR gate and 
input NAND gate respectively. The pin connections 
re same as TC4001B and TC4011B but the internal 
ircuits consist of only basic NAND (NOR) circuit 
Ithout the waveform shaping inverters. 

lierefore, these are suitable for the applications 
n linear circuits such as oscillator circuits and 
implifier circuits, and these have advantage in the 
ipplications of logical processing systems with 
'aster operating speed. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

)C Supply Voltage 

V DD 

V SS -0.5 %v SS + 20 

V 

Lnput Voltage 

VlN 

V SS - 0.5 ^ v DD + 0.5 

V 

)utput Voltage 

VOUT 

V SS -0.5 ^ v DD + 0.5 

V 

DC Input Current 

1 IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

operating 
Temperature Range 

t a 

-40 ^ 85 

°C 

Storage 

Temperature Range 

T stg 

-65 ^ 150 

°c 

Lead Temp. /Time 

T sol 

260°C • 10 sec 


LOGIC DIAGRAM 


1/4 TC400 1UBP 1/4 TC4011UBP 



TC 4 00 1UBP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4001UBP, TC4011UBP 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

V DD 


3 

- 

18 

V 

Input Voltage 



0 

- 

V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (v S s-OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85 °C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Output Voltage 

V 0H 

|1out| < iy A 

V IN= V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

* 

4.95 

9.95 

14.95 

- 

V 

Low-Level 

Output Voltage 

v OL 

UoutH 1 ^ 

V IN =V SS» V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

I 0H 

v 0H =4.ev 

V OH =2.5V 

V oh =9-5V 

V 0h =13.5V 

5 

5 

10 

15 

-0.2 

-0.5 

-1.4 

- 

r-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 


mA 

V IN* V SS» V DD 

Output Low 

Current 

lOL 

V OL =0.4V 

V ol =0.5V 

V nT =1.5V 

5 

10 

15 

0.52 

1. 3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 

- 

V IN =V SS » V DD 

Input High 
Voltage 

V IH 

v OUT = 0 * 5v » 4 * 5v 
V 0 UT =1 - OV » 9.0V 
VoUT =1 * 5V,13. 5V 

5 

10 

15 

4.0 

8.0 

12.0 

- 

4.0 

8.0 

12.0 

3.0 

6.5 

9.5 

- 

4.0 

8.0 

12.0 

- 

V 

| XoUT | <lyA 

Input Low 

Voltage 

VlL 

V 0 UT=0-5V, 4.5V 
V 0 UT=1.0V, 9.0V 
V 0UX =1.5V, 13.5V 

5 

10 

15 

- 

1,5 

2.0 

3.0 

- 

2.0 

3.5 

5.5 

1.0 

2.0 

3.0 

- 

1.0 

2.0 

3.0 

| ^OUT | <lp A 

Input 

Current 

"H" 

Level 

IlH 

v ih =18v 

18 

- 

0.3 

- 

10-5 

0.3 

- 

1.0 

yA 

"L" 

Level 

X IL 

Vil=0V 

18 

- 

-0.3 

- 

-10~ 5 

-0.3 

- 

-1.0 

Quiescent 

Device Current 

X DD 

1 

V IN =V SS » V DD 
* 

5 

10 

15 

- 

1.0 

2.0 

4.0 

- 

0.001 

0.001 

0.002 

1.0 

2.0 

4.0 

- 

7.5 

15 

30 


* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4001UBP, TC4011UBP 


'NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V DD(V) 

MIN. 

TYP. 

MAX. 

UNITS 

ltput Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

130 

65 

50 

400 

200 

160 

ns 

jtput Transition Time 

(High to Low) 

t THL 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

[ropagation Delay Time 

(TC4001UBP) 

tpLH 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

ropagation Delay Time 

(TC4001UBP) 

t pHL 


5 

10 

15 

_ 

100 

50 

40 

200 

100 

80 

ropagation Delay Time 

(TC4011UBP) 

t pLH 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

ropagation Delay Time 

(TC4011UBP) 

tpHL 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

nput Capacitance 

C IN 


- 

5 

7.5 

pF 


IRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTIC 


CIRCUIT 1 

TO 400 1UBP 


CIRCUIT 2 

TC4011UBP 


Vi" 


C L =50pF 


Vud 


f 


1 


T I 


! L = 50pF 


WAVEFORM 


20n6 20ns 



■85 


TOSHIBA 












TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4006BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4006BP 18-STAGE STATIC SHIFT REGISTER 

TC4006BP is static shift register of 18 bits maximum 
which consists of two 4 bit shift registers and two 
5 bit shift registers, and the clock is supplied from 
the common CLOCK input for all the shift registers. 
Since 5 bit shift register is provided with 4 bit 
output Dn+4 in addition to serial data output D n +5, 
the shift register with arbitrary number of stages of 
4,5,8,9,10,12,13,14,16,17 and 18 can be obtained by 
the combination of inputs and outputs of 4 bit and 
5 bit shift registers. 

Each register is shifted by the falling edge of 

CLOCK. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

v dd 

VSS-0.5-VSS+20 

V 

Input Voltage 

VlN 

VsS-0.5^V D D+0.5 

V 

Output Voltage 

VOUT 

Vss-0.5-V D D+0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Operating Ambient 
Temperature Range 

ta 

-40 ~ 85 

°C 

Storage Temperature 
Range 

T stg 

-65 —150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 





INPUTS 


D n 

CLOCK 


L 

“L 

L 

H 


H 

* ! 

_r 

Dn 


* Don't care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4006BP 


COMMENDED OPERATING CONDITIONS (V S s=0V) 



SYMBOL 



TYP. 



Supply Voltage 



3 

- 

18 

V 

put Voltage 



0 

- 


V 


VTIC ELECTRICAL CHARACTERISTICS (V S S=OV) 


1ARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

gh-Level 
tput Voltage 

VOH 

1 lOUT 1 <1« A 

vin=Vss»Vdd 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

tf-Level 
tput Voltage 

VOL 

1 IoUTl <1AA 

Vin=VsS,VdD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

tput High 
rrent 

lOH 

VoH=4.6V 

VoH-2 . 5V 

V OH =9.5V 

V OH =13.5V 

V IN =V SS> V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

tput Low 
rrent 

IOL 

Vol=0.4V 

V 0 L=0.5V 

V 0 l=1.5V 

vin=vss,vdd 

5 

10 

15 

0.61 

1.5 

4.0 


0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

put High 
ltage 

VlH 

VOUT=0.5V,4.5V 

VOUT-1.0V ,9.0V 

V0UT=1.5V, 13.5V 

1 IoUTl <1M 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

put Low 
ltage 

VIL 

VoUT=0.5V,4.5V 

VoUT=l*0V,9.0V 

VoUT=l-5V, 13.5V 

1 lOUT 1 <1 aA 

5 

10 

15 


1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

put 

rrent 

"H" Level 

IlH 

Vih=18V ' 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 


"L" Level 

IlL 

Vil=0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 

iescent Device 

rrent 

IDD 

Vin=VsS,VdD 

*• 


- 


- 



- 


1 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4006BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s-0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd (V) 











5 

- 

80 

200 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

_ 

80 

200 

Output Transition Time 
(High to Low) 

t THL 


10 

- 

50 

100 





15 

- 

40 

80 



tpLH 


5 

- 

170 

400 


Propagation Delay Time 

tpHL 


10 

- 

75 

200 

ns 



15 

- 

65 

160 





5 

2.5 

8 

- 


Max. Clock Frequency 

f CL 


10 

5 

17 

- 

MHz 




15 

7 

20 






5 

- 

60 

180 


Min. Clock Pulse Width 

tw 


10 

- 

30 

80 

ns 




15 

- 

25 

50 


1 

trCL 


5 

20 

_ 

- 


Max. Clock Rise Time 


10 





Max. Clock Fall Time 

tf CL 


2.5 

- 


u s 




15 

1.0 

- 

- 





5 

_ 

20 

100 


Min. Set-up Time 
(DATA - CLOCK) 

tsu 


10 

- 

8 

50 

ns 




15 

- 

5 

40 


Min. Hold Time 



5 

10 

- 

-2 

60 

40 


tH 



4 

ns 

(DATA - CLOCK) 


15 

- 

5 

30 



Input Capacitance 

CIN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4006BP 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4007UBP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 



TC4007UBP DUAL COMPLEMENTARY PAIR PLUS INVERTER 


TC4007UBP contains three elements of P-channel 
enhancement type MOS FET and three elements of N- 
channel enhancement type MOS FET. One pair of P- 
channel and N-channel functions as inverter and 
remaining two pairs provide the respective outputs of 
source and drain separately. Depending on how 
connections are made, the versatile applications such 
as inverter, waveform shaping circuits, NAND(HOR) 
gatys, linear amplifiers, clocked gates, transmission 
gates and high fan-out buffers are easily obtainable. 


MAXIMUM RATINGS 



PIN ASSIGMENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4007UBP 


ECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

C Supply Voltage 

Vdd 


3 

- 

18 

V 

nput Voltage 

VlN 


0 

- 

vdd 

V 


TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 




SYM- 



-40°0 


25°C 














OUAP ArTVDTQTTr 

TEST CONDITION 

vdd 







UNIT 



BOL 











(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






5 

4.95 

- 

4.95 

5.00 

_ 

4.95 

- 


Ligh-Level 
lutput Voltage 

V 0 H 

llOUTl < 1^ A 

VlN=VsS 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

- 





15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 





5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 




llOUTl < I aA 

10 


0.05 


0.00 

0.05 


0.05 




VOL 

— 

— 

— 


>utput Voltage 

vin=v D d 










15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





VoH=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





V oh -2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


)utput High 
Current 

lOH 

V OH =9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 





V 0 H“13. 5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





v IN=Vss 









mA 




Vol=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

)utput Low 

lOL 

Vol=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


VOL=1.3V 

15 

4.0 

- 

3.4 

15.0 


2.8 

- 





V IN =V DD 













VOUT=0 . 5V 

5 

4.0 

- 

4.0 

3.0 

- 

4.0 

- 


Lnput High 

VlH 

VouT-l.OV 

10 

8.0 

- 

8.0 

6.5 

- 

8.0 

- 


/oltage 


V0UT=1.5V 

15 

12.0 

- 

12.0 

9.5 

- 

12.0 

- 





1 IOUTl < 1 a A 









V 




V0UT=4 • 5 V 

5 

- 

1.0 

- 

3.0 

1.0 

- 

1.0 


Input Low 

VlL 

V 0 UT=9.0V 

10 

- 

2.0 

- 

3.5 

2.0 

- 

2.0 


Voltage 


v OUT=13.5V 

15 

“ 

3.0 

- 

5.5 

3.0 

- 

3.0 





1 1 OUT 1 < 1a A 










Input 

"H M Level 

HH 

V IH =18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

fik 

Current 

"L" Level 

HL 

V IL -0V 

18 

- j 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 





5 

_ 

0.25 

- 

0.001 

0.25 

- 

7 . 5 


Quiescent Device 
Current 

IDD 

Vin=Vss,V DD 

10 

- 

0.5 

- 

0.001 

0.5 

- 

15 

ak 




* 

15 

- 

1.0 

- 

0.002 

i.o 

- 

30 



* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4007UBP 










TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4007UBP 


YPICAL APPLICATION 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4008BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4008BP 4-BIT FULL ADDER 

TC4008BP is full adder of 4 bit parallel processing 
type equipped with high speed parallel carry circuit. 
The sum of binary inputs applied to four augend data 
input lines (AI-A 4 ) , four addend data input lines 
(B 1 -B 4 ) and carry input (Cin) from the lower order is 
obtained in binary code from added data output (S 1 -S 4 ) 
and carry output (COUT) to the higher order. Adders 
of 4xn bits with cascade connections and add/ 
substract circuits with simple external circuits can 
be easily obtained. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


DC Supply Voltage 

vdd 

VsS-0.5~V S S+20 

V 

Input Voltage 

VIN 

VsS-0.5~V dd +0.5 

V 

Output Voltage 

VOUT 

VsS-0.5~V DD +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Operating Ambient 
Temperature Range 

ta 

-40-85 

°C 

Storage Temperature 
Range 

T stg 

-65-150 

°c 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 




TRUTH TABLE 


B n - 
An- 


c OUT 

_t 


~T~ 


- s n 



^33333591 

mm 



El 

B9i 

■ 

WEM 




■ 

■ 




KH 

■ 




■ 




E 

K 

K 

S3 

S 

E 

m 

■ 



E 

IT 




El 

MESi 




■ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4008BP 


ECOMMENDED OPERATING CONDITIONS (Vss=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



C Supply Voltage 

vdd 


3 

- 

18 

flEH 

nput Voltage 

VIN 


0 

- 


flKH 


TATIC ELECTRICAL CHARACTERISTICS (V S S=OV) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

VDD 

|(V) 

-40°C 

! 25°C 

85°C 

ITNTT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


igh-Level 
utput Voltage 

VOH 

UoutI <l«a 

Vin =v SS» v DD 

5 

! 10 

15 

4.95 

9.95 

14.95 

* 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

ow-Level 
utput Voltage 

VOL 

1 IoUT 1 < 1“A 

Vin =v ss,v dd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

utput High 
urrent 

I OH 

Vqh = 4 • 6V 

Voh=2.5V 

Voh=9.5V 

V 0 h=13.5V 

vin=vss,vdd 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

utput Low 
urrent 

IOL 

VoL=0.4V 

V0L=0.5V 

Vol =2 . 5V 

vin=vss,vdd 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

nput High 

Dltage 

VlH 

VoUT=0.5V,4.5V 

VqUT-1 . OV, 9 . 0V 

V0UT=1.5V, 13.5V 

1 IoUT^ <1^ 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

iput Low 
iltage 

VIL 

VoUT=0.5V,4.5V 

VouT = 1*°V,9.0V 

VouT=1.3V, 13.5V 

1 lOUT 1 < 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 
6.75 1 

1.5 

3.0 

4.0 

- 

1.5 

1 

3.0 

4.0 

iput 

jrrent 

"H" Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

mA 

"L" Level 

IlL 

Vil=0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 

liescent 
;vice Current 

IDD 

vin=vss,Vdd 

*• 

5 

10 ' 

15 

- 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10 

20 

- 

150 

300 

600 

fiA 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4008BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L *=50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

VDD (V) 








Output Transition Time 



5 

- 

80 

200 


tTLH 


10 


50 

100 


(Low to High) 



15 

- 

40 

80 

ns 


Output Transition Time 



5 

- 

80 

200 


tTHL 


10 


50 

100 


(High to Low) 



15 

- 

40 

80 





5 

_ 

300 

800 


Propagation Dealy Time 

tpLH 


10 


120 

320 

ns 

(An, Bn - Sn) 

tpHL 


15 

- 

80 

230 





5 


270 

540 


Propagation Delay Time 

tpLH 


10 


110 

220 

ns 

(A n , B n - CARRY OUT) 

tpHL 


15 

- 

75 

150 


Propagation Delay Time 

tpLH 


5 

10 

- 

260 

100 

740 

310 



— 

ns 

(CARRY IN - S n ) 

tpHL 


15 

- 

70 

230 





5 

_ 

120 

240 


Propagation Delay Time 

tpLH 


10 


50 

100 

ns 

(CARRY IN - CARRY OUT) 

tpHL 


15 

- 

40 

80 


Input Capacitance 

C IN 


- 

5 

7.5 

P F 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1. 

20n6 20n6 



WAVEFORM 2. 


20ne 20n6 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4009UBP 

TC4010BP 


009UBP HEX BUFFER/CONVERTER (INVERTING TYPE) 

•010BP HEX BUFFER/CONVERTER (NON- INVERTING TYPE) 

009UBP and TC4010BP contain six circuits of buffers 
:h the level shift function. TC4009UBP provides 
r erted outputs and TC4010BP provides non-inverted 
:puts. Large output current enables to directly 
.ve one TTL/MDTL input. Furthermore, since the 
;ical amplitude of VpD-VSS can be converted to the 
;ical amplitude of VcC-Vss by supplying two separate 
rer supplies with the condition of (Vdd>Vcc)> these 
i suitable for the interface from C2MOS system 
^rating with the power supply voltage of 5 volts or 
;her to TTL/MDTL system. 









TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4009UBP, TC4010BP 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNI 

DC Supply Voltage 

VDD 


3 

- 

18 


vcc 


3 

_ 

VDD 


Input Voltage 

VlN 


0 

- 

VDD 



STATIC ELECTRICAL CHARACTERISTICS (VSS°0V, VDD=Vcc) 



SHB 



-40 

°c 


25°C 



CHARACTERISTIC 

TEST CONDITION 

VDD 






BOL 










(V) 





MAX. 

MIN. 

MAX. 



1 1 OUT 1 <1<“A 

Vin=V S S,V DD 

5 

4.95 

_ 

4.95 

5.00 




High-Level 

Output Voltage 

V 0H 

10 

9.95 

- 

9.95 

10.00 

- 


■ 




15 

14.95 

- 

14.95 

15.00 

- 






5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 

Low-Level 

Output Voltage 

V 0 L 

1 I OUT 1 <1 M 

ViN=Vss,V D D 

10 

- 

0.05 

- 

0.00 

0.05 

- 




15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 



Vqh=4.6V 

5 

i 

o 

u> 

- 

-0.65 

-1.2 

- 

-0.58 

■■ 



V0H=2.5V 

5 

-2.4 

- 

-2.1 

-4.5 

- 

-1.9 


Output High 
Current 

lOH 

V 0 H=9.5V 

10 

-1.8 

- 

-1.65 

-2.8 

- 

-1.35 

■ 



VOH=13.5V 

15 

-4.8 

- 

-4.3 

-11 

- 

-3.5 

B 



vin=v S s,v D d 








B 



V0L=0.4V 

5 

3.8 

- 

3.2 

7 

- 

2.9 

* 

Output Low 

lOL 

V 0 L=0.5V 

10 

9.6 

_ 

8.0 

13 

“ 

6.6 

- 

Current 

V 0L -1.5V 

15 

25.0 

- 

24.0 

47 

- 

20.0 

- 



Vin=VsS,Vdd 











VOUT=0.5V 

5 

4.0 

- 

4.0 

2.5 

- 

4.0 

- 

Input High 

Voltage 

VlH 

VoUT=l-0V 

10 

8.0 

- 

8.0 

5.0 

- 

8.0 

- 

(TC4009UBP) 


V 0UT =1.5V 

15 

12.0 

- 

12.0 

7.5 

- 


- 



1 lOUT 1 <L“A 









Input Low 


V 0 UT=A.5V 

5 

- 

1.0 

- 

1.7 

1.0 

> 

1.0 

Voltage 

VlL 

VoUT = 9.0V 

10 

- 

1.5 

- 

2.3 

1.5 

- 

1.5 

(TC4009UBP) 


VoUT= 13.5V 

15 

- 

1.5 

- 

2.5 

1.5 

- 

1.5 



1 IOUT^ <1**A 









Input High 


VoUT=A.5V 

j 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 

Voltage 

VlH 

VquT = 9 . OV 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 

(TC4010BP) 

V 0 UT=13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 



1 IoUTl< 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4009UBP, TC4010BP 


TIC ELECTRICAL CHARACTERISTICS (V S s=0V, V DD =V CC ) 


ARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

i 

O 

o 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

ut Low 
tage 

4010BP) 

VlL 

VouT =0 - 5v 

VOUT=1-OV 

V0UT=1.5V 

1 lOUT 1<1/*A 

5 

10 

15 

- 

1.5 

3.0 

A . 0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

V 

ut 

rent 

"H" Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

pk 

"L" Level 

IlL 

VlL=0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 

escent Device 

rent 

I DD 

v IN =v SS,Vdd 

*. 

5 

10 

15 

- 

1.0 

2.0 

4.0 

- 

0.002 

0.004 

0.008 

1.0 

2.0 

4.0 

- 

30 

60 

120 

pk 


ill valid input combination. m« Include IcC* 


iAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, C L =50pF, V D d=Vcc) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

VDD (V) 




5 

- 

75 

350 


:put Transition Time 
>w to High) 

tTLH 


10 

- 

30 

150 





15 

- 

20 

110 

ns 




5 

- 

25 

70 


:put Transition Time 
Lgh to Low) 

tTHL 


10 

- 

15 

40 





15 

- 

12 

30 





5 

- 

40 

140 


Propagation Delay 
Time (Low to High) 

tpLH 


10 

- 

25 

80 





15 

' - 

15 

60 

ns 




5 

- 

25 

60 


Propagation Delay 
Time (High to Low) 

tpHL 


10 

- 

15 

40 





15 

- 

15 

30 





5 

- 

45 

200 


Propagation Delay 
Time (Low to High) 

tpLH 


10 

- | 

25 

100 





15 

- 

15 

70 

ns 




5 

- 

50 

130 

1 


Propagation Delay 
Time (High to Low) 

tpHL 


10 

- 

2,5 

70 

i 





15 

- 

15 

50 


put Capacitance 

ClN 

TC4009UBP 

- 

15 

22.5 

PF 

TC4010BP 1 

_ 

5 

7.5 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4009UBP, TC4010BP 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 



TOSHIBA 


too 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA . 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4011BP/BF, TC4012BP/BF 
TC4023BP/BF 


4011BP/TC4011BF Q’UAD 2 INPUT NAND CATE 
4012BP/TC4012BF DUAL 4 INPUT NAND GATE 
4023BP/TC4023BF TRIPLE 3 INPUT NAND GATE 

The TC4011BP/BF, TC4023BP/BF, and TC4012BP/BF are 
input, 3-input, and 4-input positive logic NAND 
tes respectively. 

nee all the outputs of these gates are provided 
th the inverters as buffers, the input /output 
aracteristics have been improved and the variation 
propagation delay time due to the increase in load 
pacity is kept down to the minimum. 

SOLUTE MAXIMUM RATINGS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4011BP/BF, TC4012BP/BF, TC4023BP/BF 



CHARACTERISTIC | 

SYMBOL 

1 1 

1 MIN. 1 

TYP. 1 

MAX. 1 

1 UNIT 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC SYMBOL 


DC Supply Voltage 


STATIC ELECTRICAL CHARACTERISTICS (V ss =0) 


CHARACTERISTIC SYMBOL TEST CONDITION 


High-Level 
Output Voltage 

Low-Level 
Output Voltage 

Output High 
Current 
(TC4012BP/BF) 

Output High 
Current 

(TC4012BP/BF) 


I ^OUT I <1 P A 

VIN=VSS» V DD 

I Tout I <1 ^a 

Vin-Vdd 

V 0 h=A.6V 
V OH =2.5V 
V 0 H=9.5V 
VqH=13,5V 
VIN=VSS, VdD 
' V 0 L=0.4V 
V 0 L=0.5V 
VqL«1.5V 

V IN~ V DD 


Output High 
Current 
(TC4011BP/BF) , 

I OH 

v OH = 4.6V 

Vqh=9.5V 

V OH =13.5V 

(TC4023BP/BF) 

! 

VIN=VSS, V DD 

Output Low 
Current 

T 

VOL=0.4V 

V 0 l-0.5V 

(TC4011BP/BF) , 

I OL 

V 0 L=1.5V 

(TC4023BP/BF) 


V IN =V DD 



Vout = 0.5V, 4.5V 

Input High 
Voltage 

. Vih 

VoUT=l-0V, 9.0V 
V 0 ut=1.5V, 13.5V 



! i outI <3 -P a 

Input Low 
Voltage 

VIL 

V 0 ut=A.5V 

VoUT=9. 0V 

V0UT= 13.5V 



|10UtI <:L hA 

**H Yt 

In P ut Level 

IlH 

v ih= 18v 

Current "L" 

Level 

IlL 

Vil=0V 

Quiescent 

Device Current 

TDD 

VlN= v SS» V DD 


* All valid input combinations. 

TOSHIBA 


MIN. I TYP. I MAX. I MIN. I MAX. 


4.95 

9.95 

- 14.95 

5.00 

10.00 

15.00 

4.95 

9.95 

- 14.95 

- 

0.05 

0.00 

0.05 

0.05 

0.05 

0.00 

0.05 

0.05 

0.05 

0.00 

0.05 

0.05 


-0.51 -1.0 
-2.1 -4.0 

-1.3 -2.2 

-3.4 -9.0 

0.51 1.5 

1.3 3.8 

3.4 15.0 
”-0.16 

-0.4 

- 1.2 

"M4 

1.1 

3.0 


1.5 

- 

3.8 


15.0 

> 





2.75 

* 

5.5 


8.25 

- 

2.25 

1.5 

4.5 

3.0 

6.75 

4.0 

10-5 

0.1 

-10-5' 

-0.1 








0.001 0.25 
0.001 0.5 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4011BP/BF, TC4012BP/BF, TC4023BP/BF 


NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V SS =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(v) 

MIN. 

TYP. 

MAX. 

UNITS 




3 

_ 

80 

200 


utput Transition Time 

t TLH 


10 


50 

100 


(TC4012BP/BF) 



15 

- 

40 

80 





5 

_ 

80 

200 


utput Transition Time 

tTHL 


10 

- 

50 

100 


(TC4012BP/BF) 



15 

- 

40 

80 


utput Transition Time 



5 

- 

130 

400 


(TC4011BP/BF) 

t TLH 


10 


65 

200 


(TC4023BP/BF) 



15 

- 

50 

160 


utput Transition Time 



5 

- 

100 

200 


(TC4011BP/BF) 

t THL 


10 


50 

100 


(TC4023BP/BF) 



15 

- 

40 

80 


ropagation Delay Time 



5 

_ 

150 

300 


tpLH 


15 

- 

70 

150 


(TC4011BP/BF) 


15 

- 

60 

125 

ns 

ropagation Delay Time 



5 

_ 

125 

250 

t pHL 


10 


60 

125 


(TC4011BP/BF) 


15 

- 

45 

90 


ropagation Delay Time 

t pLH 


5 

10 

- 

95 

45 

250 

120 


(TC4012BP/BF) 


15 

- 

30 

90 





5 

_ 

95 

250 


ropagation Delay Time 

t TTT 


10 

_ 

45 

120 


(TC4012BP/BF) 

pHL 


15 

- 

30 

90 


ropagation Delay Time 



5 

- 

250 

400 


t pLH 


10 

- 

110 

200 


(TC4023BP/BF) 


15 

- 

85 

160 


ropagation Delay Time 

*-pHL 


5 

10 

- 

180 

90 

350 

175 


(TC4023BP/BF) 


15 

- 

75 

125 


nput Capacitance 

ClN 


- 

5 

7.5 

pF 


RCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


CIRCUIT 


P. 0. 



1 

I 


OUTPUT 


j=50pF 


WAVEFORM 20ns 20ne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4013BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC401 3BP/TC401 3BF DUAL D-TYPE FLIP FLOP 


TC4013BP/BF contains two independent circuits of 
D type flip-flop. The input level applied to DATA 
input are transferred to Q and 7^ output by rising edge 
of the clock pulse. When RESET input is placed at "H", 
Q output becomes "L" regardless of other inputs and 
when RESET input is placed at "L" and SET input is 
placed at "H " ,Q output becomes "H" regardless of 
CLOCK or DATA. 

When both of RESET and SET are _at "H", RESET takes 
precedence resulting Q="L n and Q= n H". 


ABSOLUTE MAXIMUM RATINGS 



DIP14 (3D14A-P) 


MFP14(F14GB-P) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

V SS - 0.5 ^ V SS + 20 

V 

Input Voltage 

VlN 

V SS - 0.5 ~ v DD + 0.5 

V 

Output Voltage 

VoUT 

V SS -0.5 ^ V DD + 0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 (DIP) /180 (MFP) 

mW 

Operating 
Temperature Range 

t a 

-40 ~ 85 

°C 

Storage 

Temperature Range 

T stg 

-65 ^ 150 

°C 

Lead Temp. /Time 

^■sol 

260°C • 10 sec | 


LOGIC DIAGRAM 


PIN ASSIGNMENT 


0,1 | 

V. 

1 

14 

| V DD 



3T | 

2 

13 

| 0,2 



CL0CK1 | 

3 

12 

| 02 



RESET1 | 

4 

11 

[ CL0CK2 



DATA1 | 

5 

10 

| RESET2 



SET1 | 

6 

9 

| DATA2 



V SS | 

7 

8 

| SET2 



(TOP 

VIEW) 


BLOCK DIAGRAM 


6 

I 



8 

1 



S 



S 


5 — 

D 0. 

— 1 

9 - 

D Q 

-i: 

3 — 

cl a 

— 2 

11— 

CL O 

-l: 


R 



R 



1 

4 



Jo 



RESET 


DATA (%> 



CL CL 




CL 

CL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4013BP/BF 



I COMMENDED OPERATING CONDITIONS (Vss=°V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

V D D 


3 

- 

18 

V 

[nput Voltage 

VlN 


0 

- 

vdd 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4013BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (Continued) 


CHARACTERISTIC 

SYMBOL 



I 

-O 

o 

o 

O 

25°C 

85 

*C 


TEST CONDITION 

V DD 

(V) 

MIN. 

MAX. 

MIN. 


E2ESI 

MIN. 


n 

h m 


Vjjj=18V 

18 

- 

UQj 

- 



- 

m 

pA 

"L" 

Level 

IlL 

Vi L =0V 

18 

- 


- 

Si 


- 


Quiescent 



5 

- 

4 

- 

0.002 

4 

- 

30 


Device Current 

I DD 

V IN =V SS» V DD 

10 

- 

8 

- 

0.004 

8 

- 

60 

PA 





15 

- 

16 

- 


16 

- 

120 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 

t TLH 


5 

- 

130 

400 



10 

_ 

65 

200 


(Low to High) 



15 

- 

50 

160 


Output Transition Time 



5 

- 

100 

200 


t THL 


10 

_ 

50 

100 


(High to Low) 



15 

- 

40 

80 


Propagation Delay Time 

tpLH 


5 

10 

- 

250 

120 

400 

250 

ns 

(CLOCK - Q, TD 

tpHL 


15 

- 

80 

200 


Propagation Delay Time 



5 

- 

200 

400 


(SET, RESET - Q, "Q) 

t pLH 


10 

- 

80 

200 




15 

- 

60 

150 


Propagation Delay Time 



5 

_ 

220 

400 


tpHL 


10 

_ 

90 

200 


(SET, RESET - Q, 7J) 


15 

- 

75 

150 





5 

2 

3.5 

- 


Max. Clock 'Frequency 

f CL 


10 

5 

10 

- 

MHz 




15 

7 

15 

- 


Max. Clock Input Rise 

t r CL 


5 

20 

_ 

_ 


Time 


10 

O c: 



ps 

Max. Clock Input Fall 






Time 

L f CL 


15 

1.0 

- 

- 





5 

_ 

125 

250 


Min. Pulse Width 






(SET, RESET) 

t WH 


10 

_ 

50 

100 




15 

- 

35 

70 

ns 






20 

80 

Min. Set-up Time 



5 

- 


tsu 


10 

_ 

10 

40 


(DATA - CLOCK) 


15 

- 

5 

20 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4013BP/BF 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4014BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40I4BP 8-STAGE STATIC SHIFT REGISTER 
(SYNCHRONOUS PARALLEL OR SERIAL INPUT/SERIAL OUTPUT) 
TC4014BP is 8 stage shift register having PARALLEL 
IN/ SERIAL OUT operation, which can also perform 
SERIAL IN/ SERIAL OUT operation. In both parallel 
operation and serial operation, the input data is 
obtained on the output of each F/F by rising edge of 
CLOCK input. (SYNCHRONOUS PARALLEL OR SYNCHRONOUS 
SERIAL INPUT) 

Switching of parallel operation and serial operation 
is achieved by P fS CONTROL input. PARALLEL operation 
is performed when P fS CONTROL is "H" and SERIAL 
operation is performed when it is "L". 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

v D d 

VsS-0.5~V S S+20 


Input Voltage 

VlN 

V S S-0.5~V D d+0.5 

mm 

Output Voltage 

v OUT 

V S S-0.5~V dd +0.5 

mm 

DC Input Current 

I IN 

±10 

wm 

Power Dissipation 

p D 

300 


Operating Ambient 
Temperature Range 

Ta 

-40 — 85 

D 

Storage Temperature 
Range 

T stg 

-65-150 

B 

Lead Temp . /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 

PARALLEL IN PI 2 PI 2 PI 3 PI 4 

@ © ® © 



Pis PI7 Pie PI5 




PIN ASSIGNMENT 



TRUTH TABLE 


INPUTS | 





jj||| 





L 

* 

* 

L 

L 

Q-n-1 

_r 

L 

* 

* 

H 

H 

Q.n-1 

1 

H 

L 

L 

* 

a 

L 

_r 

El 

a 

B 

* 

a 

L 

_r 

H 

L 

H 

* 

L 

H 

_r 

H 

H 

H 

* 

H 

H 



* 

* 

* 

No Change | 

n ; 2—8 

; 0,1— Q,5 = Internal 
; Level Change 
* ; Don 1 1 Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4014BP 


RECOMMENDED OPERATING CONDITIONS (V S S=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

)C Supply Voltage 

vdd 


3 

- 

18 

V 

[nput Voltage 

VIN 


0 

- 

vdd 

V 


STATIC ELECTRICAL CHARACTERISTICS (Vss=Q) 




SYM- 



-4n°r 


25°C 


rs °r. 









fflAR Af.TF.RT RTT C. 

TEST CONDITION 

vdd 







UNIT 



BOL 











(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

- 


iigh-Level 
)utput Voltage 


llOUTl <1 aA 

10 

9.95 


9.95 

10.00 





VOH 

~ 

- 

9.95 

— 


vin=vss,v dd 






15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

v 




1 lOUT 1 < ht A 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 


.iOw-Level 
)utput Voltage 

VOL 

v IN=VsS,Vdd 

10 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 






15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





Vqh=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





VOH=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


)utput High 
Current 

lOH 

Voh=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 





V 0 h=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





v in=vss,vdd 









mA 




V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


)utput Low 

lOL 

V O L=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


VOL-1.5 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





VlN=VSS,VDD 













VoUT=0.5V,4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

VoUT=1.0V,9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V0UT=1.5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 

; 




1 IoutI <im 









V 




VoUT=0.5V,4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


input Low 

VlL 

VoUT=l • OV , 9 . OV 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


VoUT=1.5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 IqUT^ <i**a 










Input 

"H" Level 

IlH 

> 

00 

rH 

il 

X 

w 

> 

18 

- 

0.1 

- 

10“5 

0.1 

- 

1.0 

M 

Current 

"L" Level 

IlL 

Vil=0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 





5 

- 

5 

- 

0.005 

5 

_ 

150 


Quiescent 
)evice Current 

*DD 

Vin=vss,v D d 

10 

- 

10 


0.010 

10 

- 

300 






15 

- 

20 

- 

0.015 

20 

- 

600 



All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4014BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 


Vdd (V) 

Output Transition Time 



5 

- 

80 

200 


tTLH 


10 

- 

50 

100 


(Low to High) 



15 

- 

40 

80 

ns 


Output Transition Time 



• 5 

- 

80 

200 


tTHL 


10 

- 

50 

100 


(High to Low) 



15 

- 

40 

80 





5 

_ 

160 

320 


Propagation Delay Time 

tpLH 


10 


70 

160 

ns 

(CLOCK - Q) 

tpHL 


15 

- 

50 

120 





5 

3 

7.5 

- 


Max. Clock Frequency 

fCL 


10 

6 

20 

- 

MHz 




15 

8.5 

26 

- 





5 

- 

65 

180 


Min. Clock Pulse Width 

tw 


10 

- 

25 

80 

ns 




15 

- 

20 

50 





5 

20 

- 

_ 


Max. Clock Rise Time 

trCL 


10 

2.5 

_ 


us 

Max. Clock Fall Time 

tfCL 


15 

1.0 

- 



Min. Set-Up Time 



5 

- 

40 

120 


tsu 


10 

_ 

15 

80 


(SI - CLOCK) 


15 

- 

10 

60 



Min. Set-Up Time 



5 

- 

35 

80 


tsu 


10 

— 

15 

50 

ns 

(PI - CLOCK) 


15 

- 

10 

40 



Min. Set-Up Time 



5 

- 

80 

180 


tsu 


10 

_ 

30 

80 


(P/S' - CLOCK) 


15 


20 

60 



Min. Hold Time 



5 

- 

-10 

60 


/ SI > \ 

PI,- CLOCK 

tH 


10 

” 

-2 

30 

ns 

Vp/s / 



15 

- 

0 

20 


Input Capacitance 

ClN 


- 

5 

7.5 

P F 


TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4014BP 


JAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 





TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4015BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4015BP/TC401 5BF DUAL 4-STAGE STATIC .SHIFT REGISTER 
(With Serial Input/Parallel Output) 

TC4015BP/BF contains two circuits of 4 stage shift 
registers and the independent output is derived from 
each stage. As all the D type flip-flops of every 
stage have common RESET input, asynchronous clear oper- 
ation can be achieved by an external signal at arbi- 
trary timing. The flip-flop of each stage is triggered 
by rising edge of CLOCK input. 

RESET input of "H" level resets the contents of all 
the stages to "L" regardless of CLOCK and DATA inputs 
and all of data outputs Q1 through Q4 become "L". 

This can be used for converting serial data to parallel 
one and for ring counters of any numbering systems. 


ABSOLUTE MAXIMUM RATINGS 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

V SS - 0.5 %V SS + 20 

V 

Input Voltage 

VlN 

V SS - 0.5 ~ v DD + 0.5 

V 

Output Voltage 

VOUT 

V SS - 0.5 ~ v DD + 0.5 

V 

DC Input Current 

tin 

±10 

mA 

Power Dissipation 

Pd 

300 (DIP) /1S0(MFP) 

mW 

Operating 
Temperature Range 

Ta 

-40 'v 85 

°C 

Storage 

Temperature Range 

T stg 

-65 ~ 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 


LOGIC DIAGRAM 


l/2 TC4015BP/BF 


(Rh>h> o -L : 



RESET 

INTERNAL FLIP FLOP 



PIN ASSIGNMENT 


clock b I 

V 

1 

16 

I V DD 

0<4B 1 

2 

15 

| data b 

^3A 1 

3 

14 

1 reset b 

^2A 1 

4 

13 

I 0-1B 

0-lA 1 

5 

12 

I ^2B 

reset a I 

6 

11 

1 0-3B 

DATA a I 

7 

10 

I 0-4A 

Vss \ 

8 

9 

K CL OCR A 


(TOP 

view) 



TRUTH TABLE 


I NPUT S 

OUTPUTS 

CLOCK‘D 

DATA 

RESET 

ftl 

^2 

^3 

^4 

X 

L 

L 

L 

*1 

0-2 

^3 

r 

m 

L 

D 

m 


^3 

i 

* 

L 


* 

* 

H 


_L 


_L 


: LEVEL CHANGE 
* : DON'T CARE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4015BP/BF 


RECOMMENDED OPERATING CONDITIONS (v ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 



3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S S=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V DD 

(V) 

u 

0 

O 

<r 

I 

25°C 

85°C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

V 0H 

|i 0 ut| <T yA 

V IN =V SS * V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

■ 


Low-Level 

Output Voltage 

V 0 L 

|ToutI <:l pA 

V IN =V SS » V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

lOH 

V oh =4.6V 

V oh =2.5V 

V 0 H=9.5V 

V oh =13.5V 

V IN =V SS» V DD 

5 

5 

10 

15 

-0.2 

-0.5 

-1.4 


-0.16 

-0.4 

-1.2 


- 

-0. 12 

-0. 3 

-1.0 

- 

mA 

Output Low 

Current 

IOL 

V O l=0.4V 

V ol =0.5V 

V ol =1.5V 

V IN=VSS» V DD 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


: 

0. 36 

0.9 

2.4 

- 

Input High 

Voltage 

V IH 

V O ut=0.5V, 4.5V 

VoUT=1.0V, 9.0V 
V 0UT =1.5V, 13.5V 
|ToUT| <lpA 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

_ 

V 

Input Low 

Voltage 

VlL 

v OUT=0.5V, 4.5V 1 
V 0 UT=1.0V, 9.0V 
V0UT= 1.5V, 13.5V 

I Tout 1 <:L ViA 

5 

10 

15 

: 

1.5 

3.0 

4.0 

| 

... . . i 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

Input 

Current 

"H" 

Level 

HH 

V ih =18V 

18 

_ 

0.3 

- 

IQ' 5 

0.3 

- 



"L" 

Level 

IlL 

Vi L =0V 

18 


-0. 3 

- 

-10“ 5 

-0.3 

- 


Quiescent 

Device Current 

I DD 

V IN =V SS > V DD 
* 

5 

10 

15 

- 

20 

40 

80 

“ 

0.005 

0.010 

0.015 

20 

40 

80 

1 

150 

300 

600 

pA 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4015BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, Cl=50 p F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD 

(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 

(Low to High) 

tTLH 


5 

10 

15 

- 

130 

65 

50 

400 

200 

160 


Output Transition Time 

(High to Low) 

t THL 


5 

10 

15 


100 

50 

40 

200 

100 

80 

Propagation Delay Time 

(CLOSE - Q) 

tpLH 


5 

10 

15 


280 

130 

110 

600 

300 

250 

ns 

Propagation Delay Time 

(CLOSE - Q) 

tpHL 


5 

10 

15 

- 

240 

115 

90 

600 

300 

250 

Propagation Delay Time 

(RESET - Q) 

t pHL 


5 

10 

15 

- 

350 

150 

120 

700 

300 

200 

Max. Clock Frequency 

f CL 


5 

10 

15 

1.0 

2.5 

3.0 

2.5 

7.0 

8.0 

- 

MHz 

Min. Pulse Width 

(RESET) 

t WH 


5 

10 

15 

- 

150 

75 

60 

300 

150 

130 

ns 

Min. Set-up Time 

(DATA - CLOCK) 

c su 


5 

10 

15 

- 

150 

100 

70 

300 

200 

150 

Max. Clock Input Rise Time 

Max. Clock Input Fall Time 

t rCL 

t fCL 


5 

10 

15 

20 

2.5 

1.0 

; 

1 

ps 

Input Capacitance 

C IN 


- 

5 

7.5 

pF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4016BP/BF 


TC4016BP/TC4016BF QUAD BILATERAL SWITCH 


TC4016BP/BF contains for circuits of independent 
bidirectional switches. When control input CONT is 
placed at "H" level, the impedance between the input 
and output of switch becomes low and when CONT is 
placed at "L" level, it becomes high. This can be 
used for switching analog and digital signals. 

Resistance during ON, Ron 

5 x 10 2 £2(TYP. ) Vdd-VsS=10V 

2.5 x 10 2 ft(TYP. ) V DD -V SS =15V 

Resistance during OFF, RofF 
Rqff(TYP.) > 10 9 ft 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC ' 

SYMBOL 

RATING 

UNITS 

DC Supply Voltage 

V DD 

V ss -0.5 'o V ss +20 

V 

Control Input Voltage 

V CIN 

^SS~0. 5 'v, Vdd+0. 5 

V 

Switch I/O Voltage 

V I/0 

V SS”°* 5 ^ V DD +0 * 5 

V 

Control Input Current 

*C 

±10 

mA 

Power Dissipation 

p D 

300 (DIP) /180 (MFP) 

mW 

Operating Temperature 
Range 

t a 

-40 ^ 85 

°C 

Storage Temperature 
Range 

T stg 

-65 % 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 


LOGIC DIAGRAM 


O LOGIC SYMBOL (i/4 TC4016BP/BF) 



PIN ASSIGNMENT 



CONTROL 

IN/OUT 


o- 

o- 



-O OUT -'IN 


TRUTH TABLE 


o CIRCUIT SCHEMATIC (1/4 TC4016BP/BF) 


V DD IN/OUT 



CONTROL 

IMPEDANCE BETWEEN 
IN/OUT - OUT/IN * 

H 

2 — 20x1 o^n 

L 

> iQ s n 


& SEE STATIC ELECTRICAL 
CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4016BP/BF 


RECOMMENDED' OPERATING CONDITIONS (V ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 


UNITS 

DC Supply Voltage 

V DD 


3 

- 

18 


Input/Output Voltage 

Vin/VqUT 


0 

- 

VDD 



STATIC ELECTRICAL CHARACTERISTICS (In case not specifically appointed, Vss=0V) 










25°C 


85 



CHARACTERISTIC 

SYMBOL 

TEST 

v ss 

V DD 

-40 C 



°C 

UNIT! 

CONDITIONS 









(V) 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






5 

3.5 

_ 

3.5 

2.4 

_ 

3.5 

_ 


Control Input 

VlH 

|lis | = 10 pA 


10 

7.0 

_ 

7.0 

4.8 

_ 

7.0 

_ 


High Voltage 


15 

11.0 

- 

11.0 

7.2 

- 

11.0 

- 


Control Input 


| Iis | =10yA 


5 

- 

1.0 

- 

1.7 

1.0 

- 

1.0 


VIL 


10 

- 

1.0 

- 

1.7 

1.0 

1.0 

- 

1.0 


Low Voltage 




15 

~ 

1.0 


/ 

- 

1.0 




VIN=5V 


5 


- 


600 

- 

- 





Vin=2.5V 


5 

- 

- 

- 

6000 

- 

- 

- 




Vin=0.25V 


5 

- 

- 

_ 

600 

- 

- 

- 




Vjn=10V 


10 

- 

600 

- 

250 

700 

- 

900 




Vin=5V 


10 

- 

1300 

- 

600 

1500 

- 

2000 



Ron 

Vin=0.25V 


10 

- 

600 

- 

250 

700 

- 

900 


On-State 

V IN =15V 


15 

- 

430 

- 

200 

500 

- 

650 


Resistance 


V in =7.5V 


15 

- 

800 

- 

300 

950 

- 

1200 




V in =0.25V 


15 

- 

430 

- 

200 

500 

- 

650 

ft 



Vin=3V 

-5 

5 

_ 

600 

_ 

250 

700 

_ 

900^ 



Vin =± 0 . 25V 

-5 

5 

- 

1300 

- 

600 

1500 

- 

2000 




Vin=-5V 

-5 

5 

- 

600 

- 

250 

700 

- 

900 




V in =7.5V 

-7.5 

7.5 

- 

430 

- 

200 

500 

- 

650 




V in =±0.25V 

-7.5 

7.5 

- 

800 

- 

300 

950 

- 

1200 




Vin=-7. 5V 

-7.5 

7.5 

- 

430 

- 

200 

500 

- 

650 


AOn-State 
Resistance 
Between Any 

Ron a 


-5 

5 

- 

- 

- 

15 

1 

- 

- 


2 Switches 



-7.5 

7.5 

- 

- 

- 

10 

- 

- 

- 




V IN =10V, V OU T=0V 

10 

- 

- 

- 

±0.01 

±125 

- 

- 


Input/Output 

lOFF 

VlN=0V, VoUT=10V 

10 

- 

- 

- 

±0.01 

±125 

- 

- 

nA 

Leakage Current 

Vin=18V,V 0 UT=0V 

18 

- 

±250 

- 

±0.1 

±250 

- 

±1000 



V IN =0V » V out =18V 

18 

- 

±250 

- 

±0.1 

±250 

- 

±1000 


Quiescent 




5 

- 

1.0 j 

- 

0.001 

1.0 

- 

7.5 


1DD 

V IN =V DD> V SS 

10 

- 

2.0 

- 

0.001 

0.002' 

2.0 

4.0 

- 

15 

30 


Device Current 


* 


15 

- 

4.0 ! 

- 

- 

uA 

Input Current 

I IH 

Vih=18V 

18 

- 

0.3, 

- 

10-5 

0.3 


1.0 



Vil=0V 









-1.0 


IlL 


18 

- 

-0.3 

- 

-10" 5 

-0.3 

- 



* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4016BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTICS 

SYMBOL 

TEST CONDITION 

V SS (V) 

V DD (V) 

MIN. 

TYP. 

MAX. 

UNITS 

Propagation Delay Time 

(IN - OUT) 

tpLH 

tpHL 

R L =10kft 

Cl= 50 p F 

0 

0 

0 

5 

10 

15 

- 

50 

20 

16 

100 

40 

30 

ns 

Propagation Delay Time 
(CONTROL - OUT) 

tpLH 

t pHL 

R L =10kfi 

C L =50pF 

0 

0 

0 

5 

10 

15 

- 

100 

40 

35 

140 

60 

50 

Max. Control Input 
Repetition Rate 

f MAX 

(CONT) 

C L =15pF 

0 

0 

0 

5 

10 

15 

- 

4.0 

10.0 

12.0 

- 

MHz 

-3dB Cutoff Frequency 

fMAX 

(I -o) 

RL=2kfi 

RL=10kft 

RL=100kfi 

CL=15pF (*1) 

-5 

-5 

-5 

5 

5 

5 

: 

8.5 

7.5 

5 

- 

Total Harmonic 

Distortion 

- 

R L =10kft 
f=lMHz (*2) 

-5 

5 

- 

0.3 

- 

% 

-50dB Feedthrough 

Frequen cy 

- 

R L =lkfi (*3) | 

-5 

5 

- 

600 

- 

kHz 

Crosstalk 

(CONTROL - OUT) 

- 

RlN=lkf2 

RouT =10k ^ 

C L =15pF 

0 

0 

0 

5 

10 

15 

- 

50 

100 

150 

— 

mV 

Input Capacitance 

C IN 

Control Input 

- 

5 

- 

pT 

Switch I/O 

- 

4 

- 


*1. The frequency at 20 log 10^7~=-3dB shall be fMAx(f“C>) using sine wave of 
±2 . 5Vp_p for Vis. 


*2. V is shall be sine wave of ±2.5Vp_p. 

Vos 

*3. The frequency at 20 log 10- — =-50dB shall be the feed through using sine wave 

v is 

of ±2. 5V p _ p 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4016BP/BF 


CIRCUIT FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 



TOSHIBA 













TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4017BP/BF 


l~C401 7BP/TC401 7BF DECADE COUNTER/DIVIDER 

TC4017BP/BF is decimal Johnson counter consisting of 
5 stage D-type flip-flop equipped with the decoder to 
convert the output to decimal. 

Depending on the number of count pulses fed to CLOCK 
Dr CLOCK INHIBIT one output among 10 output lines 
'Q 0 " through "Q 9 " becomes "H" level. 

The counter advances its state at rising edge of 
1L0CK (CLOCK INHIBIT="L") or falling edge of CLOCK 
INHIBIT (CL0CK =, 'H M ) . RESET input to "H" level resets 
the counter to Qo="H" and Qi through Q 9 ="L M regardless 
of CLOCK and CLOCK INHIBIT. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

VsS-0.5~V S S+20 

V 

Input Voltage 

VlN 

VsS-0.5~V DD +0.5 

V 

Output Voltage 

VOUT 

V S S-0.5~V dd +0.5 

V 

DC Input Current 

tin 

±10 

mA 

Power Dissipation 

Pd 

300 (DIP) / 180 (MFP) 

mW 

Operating Ambient 
Temperature Range 

Ta 

-40 ~ 85 

°C 

Storage Temperature 
Range 

Tstg 

-65 ~150 

°C 

Lead Temp . /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 




TRUTH TABLE 



I INPUTS 


CLOCK ^ 

CLOCK 

INHIBITS 

RESET 

OUTPUT 

* 

* 

H 

Q.0 

* 

H 

L 


L 

* 



S 

L 

L 

Q.n+ 1 

T 

L 

L 

^n(NC) 

H 

S 

L 

Q.n(NC) 

H 

"L 

L 

Q,n+ 1 

^ ; Level Change 
* ; Don't Care 

NC ; No Change 

carry out i 
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' TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4017BP/BF 



RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC* 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

vdd 


3 

- 

18 

V j 

Input Voltage 

VlN 


0 

- 

vdd 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4017BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 




SYM- 






25°C 


85 







-a 



°C 


PHARATTyP T 

TEST CONDITION 

vdd 

(V) 






UNIT 



BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




Voh=4.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





Voh=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


Output High 
Current 

lOH 

V 0 H=9.5V 

10 

-1.5 

” 

-1.3 

-2.2 

- 

-1.1 

- 





V OH =13.5V 

15 

-4.0 

“ 

-3.4 

-9.0 

- 

-2.8 

- 





Vin=VsS>Vdd 









mA 




Vol=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


Output Low 

tol 

VoL=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


Vol-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





VIN=VSS,V D D 













VOUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VIH 

V0UT=1.0V, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V 0U t=1.5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





l Tout 1 < im 









V 




VOUT=0*5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


Input Low 

VlL 

V O UT=l-0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


VoUT*1.5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 IoUT 1 <1M 










Input 

"H"Level 

IlH 

Vih»18V 

18 

- 

0.1 

- 

10- 5 

0.1 

- 

1.0 

uA 

Current 

"L"Level 

‘ IlL 

Vi L =0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 





5 

- 

5 

- 

0.005 

5 

- 

150 


Quiescent 

Device Current 

TDD 

Vin=VsS,VdD 

10 

- 

10 

- 

0.010 

10 

- 

300 

uA 





! 15 

1 

20 

- 

0.015 

20 

- 

600 



*• All valid input combination. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, Cl=50 p F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd (V) 




5 

_ 

80 

200 


Output Transition Time 

(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

_ 

80 

200 

Output Transition Time 

(High to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4017BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s-0V, C L -50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

V D D (V) 




5 

_ 

325 

650 


Propagation Delay Time 

tpLH 


10 


135 

270 


(CLOCK - Q n ) 

tpHL 


15 

- 

85 

170 





5 

_ 

280 

600 


Propagation Delay Time 

tpLH 


10 


110 

250 

ns 

(CLOCK - CARRY OUT) 

tpHL 


15 

- 

75 

160 


Propagation Delay Time 

/RESET - Qn \ 

tpLH 


5 

10 

- 

265 

115 

530 

230 


\ RESET - CARRY OUT/ 

tpHL 


15 

- 

85 

170 





5 

2.5 

6 

- 


Max. Clock Frequency 

f CL 


10 

5 

12 

- 

MHz 




15 

5.5 

13.5 

- 





5 

- 

85 

200 


Min. Clock Pulse Width 

tw 


10 

- 

40 

100 





15 

- 

35 

90 

ns 




5 

_ 

50 

260 

Min. Pulse Width 

tWH 


10 

_ 

20 

110 


(RESET) 


15 

- 

15 

60 


Max. Clock Rise Time 

t r CL 


5 







10 

No Lomit 


ms 

Max. Clock Fall Time 

tf CL 


15 





Min. Set-up Time 



5 

- 

30 

230 


tsu 


10 

_ 

15 

100 

ns 

(CLOCK INHIBIT - CLCOK) 


15 

- 

10 

70 






5 

_ 

-55 

400 


Min. Removal Time 

trem 


10 


-20 

280 

ns 

(RESET - CLOCK) 


15 

- 

-15 

150 



In A Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4017BP/BF 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4018BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4018BP PRESETTABLE DIVIDE-BY-"N" COUNTER 


TC4018BP is frequency division counter consisting of 
5 bit Johnson counter having capability of frequency 
division by the factors of 1/2, 1/4, 1 / 6 , 1/8 and 
1/10 by connecting outputs Qi through Q 5 to DATA 
input. Similarly by connecting the outputs of Qi 
through Q 5 to DATA input through gates, frequency 
division by the factors of 1/3, 1/5, 1/7 and 1/9 can 
be achieved. 

RESET and PRESET are asynchronous type and when 
RESET*"H", all of Qi through Q 5 are "H". When 
PRESET ENABLE= n H", Qn is complement of IN n . 

The counter advances its state by rising edge of 
clock input. 


MAXIMUM RATINGS 


CHARACTERISTIC 
DC Supply Voltage 
Input Voltage 
Output Voltage 
DC Input Current 


Power Dissipation 


Operating Ambient 
Temperature Range 
Storage Temperature 
Range 

Lead Temp. /Time 


LOGIC DIAGRAM 


V S S-0»5~VsS+20 

VSS-0.5~V D d+0.5 

VsS-0.5~V DD +0.5 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4018BP 



(0,5 CONNECTED TO DATA INPUT) 

r UNCTI0N SELECTION, TRUTH TABLE 

FUNCTION SELECTION TRUTH TABLE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4018BP 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

v D d 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

vdd 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


— 

SB H 



■1 

,, 



25°C 


or 














m 

- 







UNIT 











HMHM 



lOl 




TYP. 









5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 



High-Level 

Output Voltage 

VOH 

] lOUT 1 < 1M 

VIN=VSS,V D D 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

“ 





15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 




1 lOUT 1 < 1M 

5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 















VOL 


10 

— 

0.05 

— 

0.00 

0.05 

— 

0.05 


Output Voltage 

vin=vss,v dd 











15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





V0H=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 


-0.42 

- 





V OH =2.5V 

5 

-2.5 

_ 

-2.1 

-4.0 

- 

-1.7 

- 


Output High 
Current 

lOH 

VoH=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 





V 0 H=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





Vin=vss,Vdd 









mA 




V O L~0. 4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


Output Low 

lOL 

VOL=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


V0L=1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





vin=vss,vdd 













VOUT=0.5V,4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

VOUT*1.0V,9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V0UT=1.3V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 lOUT^ < l^A 









V 




V O UT=0.5V,4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


Input Low 

VlL 

VoUT=l*OV,9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


VoUT=1.5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





I Tout 1 < i^a 










Input 

"H" Level 

UH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

nk 

Current 

"L" Level 

IlL 

Vil=0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 






5 

- 

5 


0.005 

5 

- 

150 


Quiescent 

Device Current 

IDD 

Vin=VsS,VdD 

10 

- 

10 

- 

0.010 

10 

- 

300 

uk 





■a 

- 

HEs 

- 


20 

- 




* All valied input combinations. 

TOSHIBA 126 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4018BP 


1YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°‘C, v ss =0V, C l =50 p f) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

V’DD (V) 











5 

- 

80 

200 


)utput Transition Time 
Xow to High) 

t TLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

_ 

80 

200 

)utput Transition Time 
iHigh to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 


'ropagation Delay Time 

tpLH 


5 

- 

280 

560 


’CLOCK - Q) 

tpHL 


10 

- 

110 

220 





15 

- 

80 

160 


'ropagation Dealy Time 

tpLH 


5 

- 

300 

600 


PRESET 


10 

_ 

110 

250 

ns 

, ENABLE 

tpHL 





15 

- 

80 

180 





5 

- 

300 

600 


Ropagation Delay Time 

;reset - Q) 

tpLH 


10 

- 

110 

250 





15 

- 

80 

180 





5 

2 

4 

- 


lax. Clock Frequency 

f CL 


10 

5.5 

11 

- 

MHz 




15 

8 

16 

- 





5 

- 

125 

250 


lin. Clock Pulse Width 

tw 


10 

- 

45 

90 

ns 




15 

- 

30 

60 





5 





lax. Clock Rise Time 

t r CL 










10 

No Limit 


H S 

lax. Clock Fall Time 

tf CL 


15 








5 

_ 

35 

70 


lin. Set-up Time 

(DATA - CLOCK) 

tsu 


10 

- 

15 

30 

ns 




15 

- 

10 

20 





5 

_ 

-20 

140 


lin. Hold Time 






(DATA - CLOCK) 

tH 


10 

- 

-5 

80 

ns 




15 

- 

-5 

60 


lin. Removal Time 



5 

- 

35 

80 


fuTTCTTT " CLOCK) 

trem 


10 

- 

15 

30 

ns 

Ireset / 



15 

- 

10 

20 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4018BP 



WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


r 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4019BP/BF 


319BP/TC4019BF QUAD AND/OR SELECT GATE 


TC4019BP/BF is four circuit AND-OR SELECT GATE. 
; basic circuit consists of two 2 input AND gates 
1 an OR gate receiving two outputs from the AND 
:es. The input signals applied to An and Bn (n= 

4) are selected by the common selection input to 
L the four circuits , KA and KB and the outputs are 
:ained at Dn. 

This is suitable for data selectors and 
Ltiplexers of 4 bits 2 channels. 


OLUTE MAXIMUM RATINGS 

HARACTERISTIC SYMBOL RATING 

Supply Voltage VpD V SS - 0 . 5 ^ V SS + 20 

ut Voltage V IN V ss ^ 0 . 5 'V V DD + 0. 5 

put Voltage VquT V SS - 0 . 5 ^ V DD + 0 . 5 

Input Current IlN ±10 


er Dissipation ^D 
rating T 

perature Range 

rage T 

perature Range sc 

d Temp. /Time T-- 


300 (DIP) / 180 (MFP) 


260°C * 10 sec 



IC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4019BP/BF 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

V DD 


3 

- 

18 

V 

Input Voltage 

VlN 



- 

V D D 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V D D 

(V) 

-40°C 

25°C 

85°C 

UN] 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

v OH 

1 ToutI < lyA 

V IN =V SS » V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 


Low-Level 

Output Voltage 

V 0 L 

1 Tout 1 <1 v* A 

V IN =V SS» V DD 

5 

10 

15 

_ 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

lOH 

V oh =A. 6V 
v OH =2 • 5V 
Voh=9-5V 
V oh =13.5V 

V IN =V SS> V DD 

5 

5 

10 

15 

-0.2 

-0.5 

-1.4 

- 

-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 

- 


Output Low 

Current 

IOL 

V 0 L=0.4V 

V 0 l=0-5V 

V 0l =1.5V 

V IN= V SS> V DD 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 

- 

Input High 

Voltage 

V IH 

V 0 ut=0-5V, 4.5V 

VOUT=1.0V, 9.0V 
V OUT =1.5V,13. 5V 

I I OUT | < 1 h A 

5 

10 

15 

3.5 

7.0 

11.0 

_ 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

_ 

3.5 

7.0 

11.0 

- 


Input Low 

Voltage 

VlL 

v OUT=0.5V, 4.5V 
VoUT'l.OV, 9.0V 
VOUT=1.5V, 13.5V 
i Tout 1 <;l p a 

5 

10 

15 


1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

Input 

Current 

"H" 

Level 

HH 

V ih =18V 

18 

- 

0.3 

- 

10 -5 

0. 3 


1.0 


"L" 

Level 

IlL 

Vi L =0V 

18 

- 

-0. 3 

- 

-10“ 5 

-0.3 

i 

-1.0 

Quiescent 

Device Current 

I DD 

i 

V IN =V SS > V DD 
* 

5 

10 

15 

- 

1 

2 

4 

- 

0.002 

0.004 

0.008 

1 

2 

4 

- 

7.5 

15 

30 



* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4019BP/BF 


AMIC ELECTRICAL CHARACTERISTICS (Ta-25°C, v S s=OV, C L =50 p f) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNITS 

tput Transition Time 

(Low to High) 

t TLH 


5 

10 

15 

- 

130 

65 

50 

400 

200 

160 

ns 

tput Transition Time 
(High to Low) 

tTHL 


5 

10 

15 

- 

100 

50 

40 

200 

100 
’ 80 

opagation Delay Time 

(A, B - D) 

t pLH 


5 

10 

15 

- 

250 

100 

80 

500 

250 

200 

■opagation Delay Time 
(A, B - D) 

tpHL 


5 

10 

15 

- 

300 

125 

100 

500 

250 

200 

■opagation Delay Time 

(KA, KB - D) 

t pLH 


5 

10 

15 

- 

300 

140 

100 

600 

300 

250 

■opagation Delay Time 
(KA, KB - D) 

tpHL 


5 

10 

15 

- 

350 

150 

120 

600 

300 

250 

iput Capacitance 

ClN 

An, Bn Input 

- 

5 

7.5 

pF 

KA, KB Input 

- 

12 

20 


REFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 


20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4020BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4020BP/TC4020BF 14’ STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 


TC4020BP/BF is 14 stage ripple carry binary 
counter having asynchronous clear function. The 
counter advances its counting stage by falling edge 
of CLOCK input. When RESET input is placed "H", all 
the circuits are reset regardless of CLOCK input mak- 
ing all the outputs (Ql, Q4^Q14) to be "L". 

This is most suitable for frequency dividers, control 
circuits and timing circuits. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


DC Supply Voltage 

v D d 

VSS-0.5^VSS+20 

V 

Input Voltage 

VlN 

Vgg-0 .5 i VpjyfO . 5 

V 

Output Voltage 

VOUT 

v S S -°.5 % V dd +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 (DIP) /180 (MFP) 

mW 

Operating 
Temperature Range 

Ta 

-40 ^ 85 

°C 

Storage 

Temperature Range 

T stg 

-65 v 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec j 



TRUTH TABLE 


CLOCK ^ 

RESET 

OUTPUT STATE 

* 

H 

ALL OUTPUTS - * L* 

_r 

L 

NO CHANGE 


L 

ADVANCE TO NEXT STATE 

; H : LEVEL CHANGE , * . DON'T CARE j 


LOGIC DIAGRAM 


0,12 1 

IT ^ 

16 

1 V DI) 

012 1 

|2 

15 

I Oil 

014 1 

!3 

' 

14 

I oio 

06 | 

4 

■ 

13 1 

1 08 

06 1 

5 

12 

1 09 

07 1 

6 

11 

1 RESET 

04 1 

17 

10 

1 CLOCK 

V SS 1 

; 8 

9 

I 01 


(TOP 

VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4020BP/BF 


OMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

: Supply Voltage 

V D D 


3 

- 

18 

V 

put Voltage 

VlN 


0 

- 

V DD 

V 


JIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


LARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

v D d 

(V) 

-40°C 

25°C 

85°C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

gh -Level 
itput Voltage 

V 0 H 

1 x OUT | <; Ey A 
V IN =V SS> V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

>w -Level 
itput Voltage 

V 0 L 

^outI <:l vj a 

V IN =V SS» V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

it put High 

irrent 

lOH 

V OH =4.6V 

V OH =2-5V 

V 0 H=9.5V 

V oh -13.5V 

V IN= V SS» V DD 

5 

5 

10 

15 

-0.2 

-0.5 

-1.4 

- 

-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 

- 

mA 

itput Low 

irrent 

IOL 

V OL = 0. 4V 
V OL =0.5V 
V 0L =1.5V 

V IN= V SS> V DD 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 

- 

lput High 

iltage 

V IH 

V O ut=0*5V, 4.5V 

V0UT=1-0V, 9.0V 
V out =1.5V, 13.5V 
|ToUT| <Tp a 

! 5 
! 10 

15 

3.5 

7.0 

11.0 

_ 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

iput Low 

Dltage 

VlL 

V OUT=0.5V, 4.5V 
VoUT=1.0V, 9.0V 
VOUT=1.5V, 13.5V 

I Tout I <] -y A 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

DUt 

rrent 

"H" 

Level 

IlH 

V ih =18V 

18 

- 

0.3 

- 

10” 5 

0.3 

- 

1.0 

V A 

"L" 

Level 

!lL 

Vi L =0V 

18 

- 

-0.3 


-10-5 

-0.3 

- 

-1.0 

aiescent 

2 vice Current 

I DD 

V IN =V SS » V DD 
* 

5 

10 

15 

- 

20 

40 

80 

- 

0.005 

0.010 

0.015 

20 

40 

80 

- 

150 

300 

600 

\ik 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4020BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

VDD(V) 

MIN. 

TYP. 

MAX. 

un: 

Output Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

ns 

Output Transition Time 
(High to Low) 

t THL 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

Propagation Delay Time 
(CLOCK - Ql) 

t pLH 


5 

10 

15 

- 

160 

80 

65 

360 

160 

130 

Propagation Delay Time 
(CLOCK - Ql) 

t pHL 


5 

10 

15 

- 

160 

80 

65 

360 

160 

130 

Propagation Delay Time 

(CLOCK - Q14) 

tpLH 


5 

10 

15 

- 

1000 

500 

400 

2000 

1000 

800 

ns 

Propagation Delay Time 
(CLOCK - Q14) 

t pHL 


5 

10 

15 

- 

1000 

500 

400 

2000 

1000 

800 

Propagation Delay Time 

(RESET - Q) 

t pHL 


5 

10 

15 

- 

150 

70 

50 

280 

120 

100 

ns 

Max. Clock Frequency 

fCL 


5 

10 

15 

3.5 

8 

12 

10 

20 

25 

- 

MH: 

Min. Pulse Width 

(RESET) 

t WH 


5 

10 

15 

- 

100 

40 

30 

200 

80 

60 

ns 

Max. Clock Input Rise 
Time 

Max. Clock Input Fall 
Time 

trCL 

t fCL 


5 

10 

15 

20 

2.5 

1.0 

- 

- 

ys 

Input Capacitance 

ClN 


- 

5 

7.5 

P F 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1 2 On 6 20 ne WAVEFORM 2 20 ns 20 ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4021BP 


4021 BP 8-STAGE STATIC SHIFT REGISTER 
SYNCHRONOUS PARALLEL INPUT OR SYNCHRONOUS SERIAL 
SIPUT/ SERIAL OUTPUT) 


^021BP is 8 stage parallel in/serial out shift 
gister, which can be used also for serial in/serial 
t operations. 

the case of parallel operation, the data of 
RALLEL IN is input to each F/F asynchronously with 
OCK and the output is obtained. In the case of 
rial operation, each F/F is triggered by rising edge| 
CLOCK. (ASYNCHRONOUS PARALLEL OR SYNCHRONOUS 
RIAL INPUT) 

itching of PARALLEL operation and SERIAL operation 
achieved by P/^ CONTROL input. When CONTROL 
put is "H", PARALLEL operation is designated and 
en it is "L", SERIAL operation is designated. 


XI MUM RATINGS 


IGIC DIAGRAM 


PARALLEL IMj. 
CRIAL IN © 


K 2 


<Sh>H 5 4 H 5 



~ ~*k 
£ 


<0 


PCT 










n 

ieS 

1 



II 

H 

r. 


ii 

jg|i 


(g) 


Pl6 

Q) 


/§ CONTROL 


\wgzm 


HQB 


JKSg 1 

VW 

■ 

■ 

B 



H 

H 

i 

■l 

sin 

in 

SH 

in 




CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Supply Voltage 

VDD 

VsS-0.5 -Vss+20 

V 

put Voltage 


VSS-0.5-VDD+0.5 

V 

tput Voltage 

VOUT 

VSS-0.5 — Vdp+0. 5 

V 

Input Current 

Tin 

±10 


wer Dissipation 

Pd 

300 

MW 

erating Ambient 
mperature Range 

Ta 

-40 — 85 


orage Temperature 
nge 

Tstg 

-65 — 150 

B 

ad Temp. /Time 

Tsoi 

260°C • lOsec 



PI8|1 
0.6 | 2 
0,8 I 3 
PI4I4 
PI3I5 
PI2I6 
PHI 7 
Vssie 


V DD 

E PI7 
PI 6 
PI5 
0,7 

SERIAL IN 
CLOCK 

hp/s 


(TOP VIEW) 


TRUTH TABLE 


INPUTS | 

OUTPUTS ^ 

CLOCK 

P/S 

PIl 

Pin 

SI 

*1 

0,n 

jt 

L 

* 

* 

L 

L 


_r 

L 

* 

* 

H 

H 

Qn-1 ! 

~L 

L 

* 

* 

* 

No Change 

* 

H 

L 

L 

* 

L 

L 

* 

H 

L 

H 

*• 

L 

H 

* 

H 

H 

L 

* 

H 

L 

* i 

H 

H 

H | 

* 

H 

H 

n ; 2—8 

^ *, Q,i~Q ,5 Internal 

Level Change 
, Don 1 1 Care 


INTERNAL FLIP FLOPS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4021BP 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



DC Supply Voltage 

Vdd 


3 

- 

18 


Input Voltage 

VlN 


0 

- 

vdd 



STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


r 





-40 



25°C 


85 












TEST CONDITION 

V DD 





UN 



BOL 











(V) 

MIN. 

MAX. 











5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 



High-Level 

VOH 

1 Tout 1 < 1/*a 

10 

9.95 


9.95 

10.00 


9.95 



Output Voltage 

VIN=Vss,Vdd 










15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 






5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 




] loUT 1 <1aA 

10 




0.00 

0.05 


0.05 




VOL 


— 

0.05 


— 


Output Voltage 

V IN=VSS»V DD 








15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





Voh=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





V 0 h=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


Output High 
Current 

lOH 

Voh=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 





V 0 h=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





V IN =V SS,V DD 









m 




V0L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


Output Low 

*0L 

V 0 L=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


Vol-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





Vin=VsS,Vdd 













VOUT=0.5V,4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

VoUT=1.0V,9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V 0 ut=1*5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1ioutI <1m 













VOUT=0.5V,4.5V 

5 

- 

1.5 

- 

2*25 

1.5 

- 

1.5 


Input Low 

VlL 

V O UT=l-0V,9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


V 0 uT=T*5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 Tout 1 < 










Input 

"H" Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

ti. 

Current 

"L" Level 

Til 

> 

o 

n 

M 

> 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 





5 

- 

5 

- 

0.005 

5 

- 

150 


Quiescent 

Device Current 

tdd 

Vin=V S S»VdD 

10 

- 

10 

- 

0.010 

10 

- 

300 

M. 






■a 

■n 

HL’j 

- 



- 


m 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4021BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, v S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

V DD (V) 




5 


80 

200 


Output Transition Time 






(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 













5 

- 

80 

200 


Output Transition Time 
(High to Low) 

t THL 


10 

- 

50 

100 





15 

- 

40 

80 


Propagation Delay Time 

t pLH 


5 

- 

150 

320 


(CLOCK - Q) 


10 

- 

65 

160 

ns 

t pHL 



15 

- 

45 

120 





5 


230 

460 


Propagation Delay Time 

tpLH 









10 

_ 

90 

180 

ns 

(P/s - Q) 

tpHL 


15 

_ 

60 

120 





5 

3 

6.5 

- 


Max. Clock Frequency 

f CL 


10 

6 

18 

- 

MHz 




15 

8.5 

24 

- 





5 

- 

80 

180 


Min. Clock Pulse Width 

tw 


10 

- 

30 

80 

ns 




15 

- 

20 

50 





5 

20 




Max. Clock Rise Time 

trCL 








10 

2.5 

_ 

_ 

flS 

Max. Clock Fall Time 

tfCL 







15 

1.0 

- 

- 





5 


40 

120 


Min. Set-up Time 






(SI - CLOCK) 

tsu 


10 

- 

20 

80 

ns 




15 

- 

15 

60 





5 

_ 

25 

50 


Min. Set-up Time 






(PI - P/S) 

tsu 


10 

- 

15 

30 

ns 




15 

- 

10 

20 


Min. Hold Time 



5 

- 

35 

70 


/ SI > \ 

PI, - CLOCK 

tH 


10 

- 

20 

40 

ns 

\P/^ ' 



15 

- 

15 

30 





5 

_ 

90 

180 


Min. Pulse Width 






(P/S' - CONTROL) 

t WH 


10 

- 

30 

80 

ns 




15 

- 

10 

50 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4021BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta°25°C, V S s-0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 



MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITION 

V D D (V) 









Min. Removal Time 







. < S&aj 


trem 







(P/S’ - CLOCK) 







Hi 








■ 

Input Capacitance 

C IN 


- 

5 

7.5 

WEM 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 













TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4022BP 


TC4022BP OCTAL COUNTER/DIVIDER 

TC4022BP is octal Johnson counter consisting of 4 
stage D-type flip-flops and equipped with decoder 
which convert the output to octal. 

Depending on the number of count pulses applied to 
CLOCK or CLOCK INHIBIT input, one of eight outputs Qq 
through Q 7 becomes "H”. The counter advances its 
counting state by rising edge of CLOCK when CLOCK 
INHIBIT="L" and by falling edge of CLOCK INHIBIT when 
CLOCK*"H". 

RESET input with "H" level resets the counter to 
Q 0 ="H" and Ql~Q 7 =”L" regardless of CLOCK and CLOCK 
INHIBIT. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V D D 

V S S~0. 5 — V ss +20 

V 

Input Voltage 

VlN 

V S S-0.5~~V DD +0.5 

V 

Output Voltage 

VOUT 

Vss-0.5~V dd +0.5 

V 

DC Input Current 

IlN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Operating Ambient 
Temperature Range 

ta 

-40 — 85 

°C 

Storage Temperature 
Range 

T stg 

-65 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 




PIN ASSIGNMENT 


Oi 

Oo 

0.2 

0.5 

0.6 

NC 

03 

V S S 


I 1 

16 | 

1 2 

15 | 

1 3 

14 | 

1 4 

13 | 

1 5 

12 | 

1 6 

11 1 

1 7 

10 | 

1 ® 

9 1 


V DD 

RESET 

CLOCK 

CLOCK 

INHIBIT 

CARRY OUT 
04 
0 7 

NC . 


(TOP VIEW) 


TRUTH TABLE 



BHEHHHi 





| 

WBM 

■ 

SISSH 


WBM 


mm 



m 




HI 

-HI 

u 


MSI 


mm 

Q| 

KH 

mm 




ksh 

'^1 ■ H 


139 


TOSHIBA 










TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4022BP 


TIMING CHART 



RECOMMENDED OPERATING CONDITIONS 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT. 

DC Supply Voltage 

v D d 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

VDD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 




-40°C 

25°C 

85 £ 

C 

UNIT 

TEST CONDITION 

Vdd 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 






5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


High-Level 

v OH 

1 Tout 1 < im 

10 

9.95 


9.95 

10.00 


9.95 



Output Voltage 

Vin=VsS,Vdd 













15 

14.95 

- 

14.95 

15.00 

- 

14,95 

- 

V 




5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 


Low-Level 

v OL 

1 lOUT 1 <T“A 

10 


0.05 


0.00 

0.05 


0.05 


Output Voltage 

Vin=Vss,Vdd 













■s 

- 


- 


0.05 

- 

0.05 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4022BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 


Output High 
Current 


Output Low 
Current 


Input High 
Voltage 


Input Low 
Voltage 


Input "H" Level 
Current 771 .. _ 7 


Quiescent 
Device Current 


TEST CONDITION 

Vdd 

-4L 




(V) 

MIN. 

MAX. 

MIN. 

V()H=4.6V 

5 

-0.61 

- 

-0.51 

V 0 H=2.5V 

5 

-2.5 

- 

-2.1 

V 0 H=9.5V 

10 

-1.5 

- 

-1.3 

Vqh=13. 5V 

vin=vss,v dd 

15 

-4.0 

- 

-3.4 

V O l=0.4V 

5 

0.61 

- 

0.51 

V 0 L=0.5V 

10 

1.5 

- 

1.3 

Vol=1-5V 

Vin=V S S,Vdd 

15 

4.0 


3.4 

VoUT=0.5V,4.5V 

5 

3.5 

- 

3.5 

V0UT=1 . 0V , 9 . 0V 

10 

7.0 

- 

7.0 

VqUT=1.5V, 13.5V 

15 

11.0 

- 

11.0 



1 IOUT 1 < 

V O UT=0 . 5V , 4 . 5V 5 

V O ut =1 - 0v »9.0V 10 

VouT=1-5V, 13.5V 15 

1 ioutI <im 

Vih=18V 18 

Vil=0V 18 

5 

vin=vss,vdd 10 



»• All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50 P F) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4022BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25 < ’C, v ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd (V) 




5 

_ 

325 

650 


Propagation Delay Time 

tpLH 





(CLOCK - Q n ) 


10 

_ 

135 

270 


tpHL 



15 

- 

85 

170 





5 


280 

600 


Propagation Delay Time 

tpLH 







(CLOCK - CARRY OUT) 


10 

- 

110 

250 


tpHL 



15 

- 

75 

160 

ns 

Propagation Delay Time 

tpLH 


5 

- 

265 

530 


/RESET - Q \ 


10 

- 

115 

230 


[ RESET - CARRY OUT / 

tpHL 


15 

_ 

85 

170 





5 

2.5 

6 

- 


Max. Clock Frquency 

f CL 


10 

5 

12 

- 

MHz 




15 

5.5 

13.5 

- 





5 

- 

85 

200 


Min. Clock Pulse Width 

tw 


10 

- 

40 

100 





15 

- 

35 

90 

ns 




5 

_ 

50 

200 


Min. Pulse Width 








(RESET) 

tWH 


10 

- 

20 

110 





15 

- 

15 

60 


Max. Clock Rise Time 

trCL 


5 








10 

No Limit 



Max. Clock Fall Time 

tf CL 


15 








5 


30 

230 


Min. Set-up Time 








(CLOCK INHIBIT - CLOCK) 

tsu 


10 

- 

15 

100 

ns 




15 

- 

10 

70 





5 


-55 

400 


Min. Removal Time 








(RESET - CLOCK) 

trem 


10 

- 

-20 

280 

ns 




15 

- 

-15 

150 


Input Capacitance 

ClN 


- 

5 

7.5 

P F 


TOSHIBA 


142 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4022BP 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 





TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4024BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4024BP/TC4024BF 7 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 


TC4024BP/BF is 7 stage ripple carry type binary 
counter having asynchronous clear function. 

The counter advances its counting state by falling 
edge of CLOCK input. 

When RESET input is placed at "H" , all the internal 
flip-flops are reset making all the outputs Q1 


through Q7 to be "L" regardless of CLOCK input. 

This is suitable for frequency divider circuits and 
control circuits. 


ABSOLUTE MAXIMUM RATINGS 


TRUTH TABLE 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 


V D D 

V SS - 0.5 ^ V SS + 20 

V 

Input Voltage 

VlN 

V SS - 0.5 ^ v DD + 0.5 

V 

Output Voltage 

v 0UT 

V SS -0.5 ^ v DD + 0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

Pd 

300 (DIP) /180 (MFP) 

mW 

Operating 
Temperature Range 

Ta 

-40 ^ 85 

°C 

Storage 

Temperature Range 

Tstg 

-65 ^ 150 

°C 

Lead Te mp . / Time 

^■sol 

260°C • 10 sec 



CLOCK ^ 

RESET 

OUTPUT STAGE 


* 

H 

All Outputs = " L " 


S 

L 

No Change 


X 

L 

Advance to Next State 


: Level 

Criange, * 

: Don't Care 



CLOCK | 
RESET 
Q7 

Q.e 

Q5 

V SS 


1 

14 

2 

13 

3 

12 

4 

11 

5 

ID 

6 

g 

7 

S 


V DD 

NC 


NC 

0,3 

NC 


(TOP VIEW) 


LOGIC DIAGRAM 



TSSSS 

y 

is 


SIS 

D 0 

|| 

q 

D q 

lT 

C 

i) q 

a 

c 


a 

0 

ssa 

a 

OP 

■ 

■1 


|S 

CP 

| 

— 

CP 

• 

— 

CP 

i 

— 

m 


■ 

cp 1 

i 

■jbj 

■ 

1 


SI 

R 0, 

■ 

■ 


R 0, 




r q 

■ 

■ 


IBS 

■ 

■ 

l 


9 


RESET ©— 1>°- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4024BP/BF 


ELUMMENDED OPERATING CONDITIONS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

fESMM 


3 

- 

18 

V 

Input Voltage 

■S9HI 


0 

- 

V DD 

V 


TATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 










25°C 


. 







Vdd 

— h U L 



oD L 




SYMBOL 

TEST CONDITIONS 








UNITS 

UttAKAU i IS K1 1 1 U 












(V) 

MIN. 

MAX. 

MIN. 

TYP . 

MAX. 

MIN. 

MAX. 





|i 0 ut| < x y A 

5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


High-Level 

V 0 H 

10 

9.95 


9.95 

10.00 


9.95 



Output 

Voltage 

V Tvr =VoO V TNTT 







IN SS » DD 

15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 

Low-Level 


UoutI <] -y A 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 



V 0L 

10 


0.05 


0.00 

0.05 


0.05 


Output Voltage 

V IN =V SS » V DD 

15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





V OH =4.6V 

5 

-0.2 

_ 

-0.16 


_ 

-0.12 

- 





v OH =2 * 5v 










Output 

High 

lOH 

5 

— 

— 



“ 




Current 

V 0 H=9.5V 

10 

-0.5 

_ 

-0.4 


- 

-0.3 

- 



V oh =13.5V 

15 

-1.4 


-1.2 



-1.0 






V IN =V SS» V DD 








mA 




v OL =0 - 4v 

5 

0.52 

- 

0.44 


- 

0.36 

- 


Output 

Low 

x OL 

V 0l =0.5V 

10 

1.3 

_ 

1.1 


_ 

0.9 

- 


Current 

V ol =1.5V 

15 

3.6 


3.0 


_ 

2.4 

_ 





V IN =V SS» V DD 










Input High 


V OU t=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Vttj 

VoUT=1.0V, 9.0V 

10 

7.0 

_ 

7.0 

5.5 

_ 

7.0 

_ 


Voltage 

V IH 

V OUT =1 - 5V , 13.5V 

15 

11.0 


11.0 

8.25 


11.0 






| x OUT | 




V 




V OUT=0.5V, 4.5V 

5 

_ 

1.5 

_ 

2.25 

1.5 

- 

1.5 

Input Low 

VlL 

V OUT=1.0V, 9.0V 

10 

_ 

3.0 

__ 

4.5 

3.0 

_ 

3.0 


Voltage 

VOUT- 1.5V, 13.5V 

15 


4.0 


6.75 

4.0 

_ 

4.0 





1 x 0UT 1 <1 P A 









Input 

,'H" 

Level 

HH 

V ih =18V 

18 

- 

0.3 

- 

10-5 

0. 3 

- 

1.0 

yA 

Current 

"L" 

Level 

IlL 

Vil=0V 

18 

- 

-0. 3 

- 

-10- 5 

-0. 3 

- 

-1.0 

Quiescent 


V IN =V SS> V DD 

5 

- 

20 

- 

0.005 

20 

- 

150 



Current 

I DD 

10 

_ 

40 

_ 

0.010 

40 

- 

300 

y A 

Device 


15 

- 

80 

- 

0.015 

80 

- 

600 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4024BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=OV, Cl=50 p f) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

v dd(v) 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

ns 

Output Transition Time 

(High to Low) 

tTHL 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

Propagation Delay Time 
(CLOCK - Ql) 

t pLH 


5 

10 

15 

- 

180 

80 

65 

360 

160 

130 

Propagation Delay Time 
(CLOCK - Ql) 

*-pHL 


5 

10 

15 

- 

180 

80 

65 

360 

160 

130 

Propagation Delay Time 
(CLOCK - Q7) 

tpLH 


5 

10 

15 

- 

600 

260 

215 

1200 

520 

430 

ns 

Propagation Delay Time 
(CLOCK - Q7) 

C pHL 


5 

10 

15 

- 

600 

260 

215 

1200 

520 

430 

Propagation Delay Time 

(RESET - 0) 

t pHL 


5 

10 

15 

- 

140 

60 

50 

280 

120 

100 

ns 

Max. Clock Frequency 

f CL 


5 

10 

15 

3.5 

8 I 

12 

8 

20 

25 

- 

MHz 

Max. Clock Input Rise Time 

Max. Clock Input Fall Time 

t rCL 

tfCL 


5 

10 

15 

20 | 
2.5 
1.0 

- 

- 

ps 

Min. Pulse Width 

(RESET) 

C WH 


5 

10 

15 


100 

40 

30 

200 

80 

60 

ns 

Input Capacitance 

C IN 


- 

5 

7.5 

pF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4027BP/BF 


S4027BP/TC4027BF DUAL J-K MASTER-SLAVE FLIP-FLOP 


TC4027BP/BF is J-K master-slave flip-flop having 
ESET and SET functions. 

i the case of J-K mode, when the clock input is given 
ith both RESET and SET at "L" , the output changes at 
ising edge of the clock according to the states of J 
nd K. 

ben RESET is placed at "H", output Q becomes "L" 
egardless of other inputs and when SET is placed at 
H" and RESET at "L" , Q becomes "H" regardless of 
ther inputs. (R-S mode) 

hen both of RESET and SET are at "H", takes prece- 
ence resulting Q=”L n and 0= M H". 


BSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

C Supply Voltage 

V D D 

V SS - 0.5 ^ V SS + 20 

V 

nput Voltage 

VlN 

V SS -0.5 ^ v DD + 0.5 

V 

utput Voltage 

VOUT 

v SS-0. 5^00 + 0.5 

V 

C Input Current 

I IN 

±10 

mA 

ower Dissipation 

PD 

300 (DIP) / 180 (MFP) 

mW 

perating 
emperature Range 

Ta 

-40 ~ 85 

°C 

torage 

emperature Range 

T stg 

-65 ^ 150 

°C 

ead Temp. /Time 

T S ol 

260°C • 10 sec 


OGIC DIAGRAM 


1/2 T C 4 0 2 BP/BF 



PIN ASSIGNMENT 




BLOCK DIAGRAM 


s 

j 

0, 

- 1 

10 — 

S 

J 

Q, 

CL 



13 - 

CL 


K 

Q 

— 2 

11 - 

K 

c 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4027BP/BF 


TRUTH TABLE 


INPUTS 

OUTPUTS 

RES ET 

SET 

J 

K 

CLOCKS 

Q,n-f-l 

Q.n+1 

L 

H 

* 

* 

* 

H 

L 

H 

L 

* 

* 

* 

L 

H 

H 

H 

* 

* 

* 

L 

H 

L 

L 

L 

L 

_r 

Q,n 

Qn * 

L 

L 

L 

H 

_r 

L 

H 

L 

L 

H 

L 

_r 

H 

L 

L 

L 

H 

H 

_r 

Qjn 

qn * * 

L 

L 

* 

* 


Q,n 

qn* 


DON'T CARE 
LEVEL CHANGE 
NO CHANGE 
CHANGE 


RECOMMENDED OPERATING CONDITIONS (V S s =Qv ) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

v D d 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s«0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD 

-4C 

°C 


25°C 


85 

°C 

uni: 




(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




|i 0 utI < lyA 

5 

4.95 


4.95 

5.00 

- 

4.95 

- 



V 0 H 


10 

9.95 

- 

9.95 

IPMlIll 

_ 

9.95 

- 




V IN =V SS » V DD 

15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 



i 

5 

_ 

rswsEi 

_ 

0.00 

0.05 

_ 

0.05 



1 I OUT 1 <;L ^ A 











v OL 


10 


0.05 

_ 

0.00 

0.05 

_ 

0.05 




V IN =V SS » V DD 

15 

- 


- 

0.00 

0.05 

- 

0.05 




Vqh=A.6V 

5 

-0.2 


-0.16 



-0. 12 





Voh =2-5V 











I OH 

V oh =9-5V 

5 

~ 

- 

~ 


“ 


“ 




V OH =13.5V 

10 

-0.5 

- 

-0.4 


- 

-0.3 

- 




V IN =V SS* V DD 

15 

-1.4 

- 

-1.2 


- 

-1.0 


mA 



V ol =0.4V 

5 

0.52 


0.44 


_ 

0.36 

_ 


J OL 

V ol =0.5V 

10 

1.3 

_ 

1.1 


_ 

0.9 

_ 




v ol =1 - 5v 

15 

3.6 


3.0 


_ 

2.4 

_ 
















V n nT=0.5V, 4.5V 

5 

3.5 

_ 

3.5 

2.75 

■m 

3.5 

_ 



Vih 

V OUT =1.0V, 9.0V 

10 

7.0 

_ 

7.0 

5.5 

1 


- 

V 



v OUT =1 *5V, 13.5V 

15 

11.0 

_ 

11.0 

8.25 


11.0 

- 




|Tout| < iyA 






■ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4027BP/BF 


ATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 







-40 



25°C 


85 





SYMBOL 

TEST CONDITION 

Vdd 

C 



C 

UNITS 








MAX. 





(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN . 





V nIIT =0.5V, 4.5V 

5 

_ 

1.5 

_ 

2.25 

1.5 

_ 

1.5 


put Low 


V OUT =1 * OV » 9 - 0v 

10 

_ 

3.0 

_ 

4.5 

3.0 

_ 

3.0 

V 

ltage 


V IL 

V OUT=1.5V, 13.5V 

15 


4.0 


6.75 

4.0 


4.0 





UoutI <X ^ A 









iput 

"H" 

Level 

IlH 

V IH =18V 

1 18 

- 

0. 3 

- 

KT 5 

0.3 

- 

1.0 

yA 

trrent 

"L" 

Level 

Til 

Vi L =0V 

18 

- 

-0. 3 

- 

-10" 5 

-0. 3 

- 

-1.0 

liescent 

x dd 


5 

- 

4 

- 

0.002 

4 

- 

30 




V IN =V SS* V DD 

10 

_ 

8 

_ 

0.004! 

8 

_ j 

60 

yA 

ivice Current 






0.008 

16 


120 



i 


* 

15 

- 

16 

- 

- 



All valid input combinations. 


(NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V SS =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

VddW 

MIN. 

TYP. 

MAX. 

UNITS 

utput Transition Time 
(Low to High) 

tr TLH 


5 

10 

15 

- 

130 

65 

50 

400 

200 

160 

ns 

utput Transition Time 
(High to Low) 

tthl 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

ropagation Delay Time 

(CLOCK - Q, TT) 

tpLH 

TpHL 


5 

10 

15 

- 

250 

110 

80 

500 

300 

260 

'ropagation Delay Time 
(SET, RESET - 0, 7T) 

tpLH 

tpHL 


5 

10 

15 

_ 

250 

110 

80 

600 

300 

260 

lax. Clock Frequency 

f CL 


5 

10 

15 

1.0 

3.0 

3.5 

3.0 

8.0 

12.0 

- 

MHz 

lax. Clock Input Rise 

Time 

lax. Clock Input Fall 

Time 

t r CL 

tfCL 


5 

10 

15 

20 

2.5 

1.0 

- 

_ 

ys 

lin. Pulse Width 

(SET, RESET) 

tWH 


5 

10 

15 

- 

100 

50 

40 

500 

250 

200 

ns 

lin. Set-up Time 

(J, K - CLOCK) 

l S\J 


5 

10 

15 

- 

100 

40 

30 

250 

125 

100 

Input Capacitance 

C IN 



5 

7.5 

P F 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4027BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4028BP/BF 


r: 402 aBP/TC 4023 BF BCD-TO-DECINAL DECODER 

he TC4028BP/BF is a BCD-to-DECIMAL decoder which 
Oliver ts BCD signal into DECIMAL signal. 

E ten outputs from Qo to Q9, one output corresponding 
d input BCD code goes to the "H” level and all the 
thers remain at the "L" level. 

hen D is used as inhibit input by use of three input 
ines from A to C, this decoder can be served as a 
INARY- to-OCTAL decoder. 


AXIMUM RATINGS 

CHARACTERISTIC SYMBOL RATING UNIT 

C Supply Voltage Vpp Vgs-O* 5 — Vss+20 V 

nput Voltage Vrjq VgS”0. 5 ~“Vpp+0. 5 V 

utput Voltage VquT Vgs-0. 5 ^Vpp+0. 5 V 

C Input Current *IN ±10 mA 

over Dissipation ?D 300 (DIP) /180 (MFP) mW 

perating Temperature -40~85 °C 

ange A 

torage Temperature „ o, 

J-stg -65 ~ 150 C 

ange 6 

ead Temp. /Time T so l 260°C • 10 sec 


OGIC DIAGRAM T 



DIP 16(.3Dj.6A-P) 


I MFP 16 (F16QC— P) 

PIN ASSIGNMENT 


V 

1 

16 

2 

15 

3 

14 

4 

13 

1 5 

12 

1 6 

H 

1 7 

10 

1 8 

9 


(TOP VIEW) 


TRUTH TABLE 


INPUTS 



S3 


| B A R 2 R3 0.4 0.5 0.61^7 


LLHLLLHLLLLL 
LLHHLLLHLLLL 
LHLLLLLLHLLL 
L H L H LLLLLHLL 

L H EL L L L L L L H L_ 

L H K H L L L L L L L K 


L H K 

H L L |L |L |L |L |L |L |L L L 

HLLHLLLL L L L L 

H L H L L L 1 L L I L L L L_ 

H L K H L L_ L L L L L L_ 

HHLLLLLLLLLL 

H K L H L L L L L L L L_ 

H_ JI_ L L L L L 

H H H H L L L L L L L L_ 

H = HIGH LEVEL L = LOW LEVEL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4028BP/BF 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

vdd 


3 

- 

18 

V 

Input Voltage 

VIN 


0 

- 

VDD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 




SYM- 



-40 c 



25°C 


85 






c 



i C 

f/HAR Af!TFR T sTT C. 

TEST CONDITION 

Vdd 

(V) 







BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 






l I outI < 1**A 

5 

A. 95 


A. 95 

5.00 

_ 



High-Level 

VOH 

10 

9.95 


9.95 

10.00 



■ 

Output Voltage 

Vin=VsS,Vdd 








15 

1A.95 

- 

1A.95 

15.00 

- 


1 1 




1 IoUT I <1**A 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 

Output Voltage 

VOL 

Vin=VsS,Vdd 

10 


0.05 

~ 

0.00 

0.05 

- 

0.05 





15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




VoH=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.A2 





V 0 H=2.5V 

5 

-2.5 

- 

-2.1 

-A . 0 

- 

-1.7 


Output High 
Current 

toh 

v 0H=9. 5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

H 




V OH =13.5V 

15 

-A . 0 

- 

-3. A 

-9.0 

- 

-2.8 





vin=vss,vdd 








H 




V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0. 42 


Output Low 

x OL 

VOL=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 

Current 


Vql=1.5V 

15 

A . 0 

- 

3. A 

15.0 

- 

2.8 

- 



| 

vin=vss,vdd 












VOUT=0.5V, A.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 

Input High 

Vih 

V 0 UT=1*OV, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 

Voltage 


VOUT® 1.5V, 13.5V 

T5 

11.0 

- 

11.0 

8.25 

- 


- 




UoutI <1aA 







. 





VOUT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1. 5 

- 

1.5 

Input Low 


VIL 

V 0 UT=1.0V, 9.0V 

10 

- 

3.0 

- 

A. 5 

3.0 

- 

3.0 

Voltage 


VoUT=1.5V, 13.5V 

15 

- 

A . 0 

- 

6.75 

4.0 

- 

A . 0 




1 IoUT 1 <1^A 









Input 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-3 

0.1 

H 


Current 

"L" 

Level 

Til 

Vil=0V 

18 

- 

-0.1 

- 

-10-5 


- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4028BP/BF 


TATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 



SYM- 






25°C 





CHARACTERISTIC 

TEST CONDITION 

V DD 

i 

4> 

C 

n 



u 

LO 

X) 

UNIT 

BOL 










(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





5 

- 

5 

- 

0.005 

5 

- 

150 


luiescent Device 
lurrent 

IDD 

v IN =v SS,Vdd 

10 

- 

10 

- 

0.010 

10 

- 

300 




& 

15 

- 

20 

- 

0.015 

20 

- 

600 



fe All valid input combinations. 


JYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd(V) 











5 

- 

80 

200 


)utput Transition Time 
(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

- 

80 

200 

Output Transition Time 
(High to Low) 

t THL 


10 

- 

50 

100 





15 

- 

40 

80 



tpLH 


5 

- 

150 

350 


Propagation Delay Time 


10 

_ 

65 

160 

ns 


tpHL 


15 

- 

50 

120 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4029BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4029BP PRESETTABLE UP/DOWN COUNTER 

TC4029BP is up/down counter having the capabilities 
of preset operation, parallel carry connection and 
i decimal/binary switching. 

Switching of decimal counter and binary counter is 
controlled by BINARY/DECADE input ("H"-Binary and 
,I L"-D ecimal ) , and switching of UP /DOWN is controlled 
! by UP/DOWN input ("H n -Count up and "L"-Count down). 
As PRESET ENABLE input at "H" level causes input 
information at Ain through Din to be directly input 
to the flip-flops, any arbitrary count can be set. 
jThe counter advances its counting state by rising 
edge of CLOCK input. 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


DC Supply Voltage 

VDD 

Vss-0.5-V S s+20 

V 

Input Voltage 

VlN 

V S s-0.5~V dd +0.5 

V 

Output Voltage 

v OUT 

V S s-0.5~V dd +0.5 

V 

DC Input Current 

Tin 

±10 


Power Dissipation 

pd 

300 


Operating Temperature 
Range 

t a 

-40-85 

n 

Storage Temperature 
Range 

Tstg 

-65-150 

i 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


PIN ASSIGNMENT 


PRESET 

ENABLE 


Dqut I 2 
i>in I 3 
ain I * 

CARRY IN | 5 

AqUT I 6 
CARRY OUT | 7 

V S S I 8 


16 

1 V DD 

15 

| CLOCK 

2A 

1 c 0UT 

13 

1 C IN 

22 

1 B IN 

11 

1 b OUT 

10 

i 

| UP/ DOWN 

J 

9 

| BINARY/ 

1 

DECADE 


(TOP VIEW) 


LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4029BP 


RUTH TABLE 



PRESET 

ENABLE 

UP /DOWN 


OPERATION 


CARRY IN 

BINARY /DECADE 

L 

L 

H 


UP COUNT 


L 

L 

L 

& 

DOWN COUNT 


& 

H 

*• 


PRESET 


H 

L 

* 

» 

NO COUNT 


L 

L 

* 

H 

BINARY COUNT 


L 

L 

* 

L 

DECADE COUNT 



IMING DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4029BP 


RECOMMENDED OPERATING CONDITIONS (V S s-OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

vdd 


3 

- 

18 

V 

Input Voltage 

VIN 


0 

- 

VDD 

V 


STATIC ELECTRICAL CHARACTERISTICS (v ss =0v) 




SYM- 



-40° 



25°C 





rw A R A PTTTR T ST Tr 

TEST CONDITION 

VDD 

(V) 

C 



85 C 

UNIT 



BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




) lOUT) < 

VIN =V SS> V DD 

5 

4.95 


4.95 

5.00 

_ 

4.95 

_ 


High-Level 

Output Voltage 

VOH 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 







15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

v 





5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 


Low-Level 


VOL 

1 lOUT 1 < 1 //A 

10 


0.05 


0.00 

0.05 


0.05 


Output Voltage 

VlN=V S S>V DD 








15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





Voh=4.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





Voh=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


Output High 
Current 

lOH 

Voh=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 





Voh-13. 5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





vin=vss,v dd 









mA 




Vol=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


Output Low 

^OL 

Vol=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


Vol-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





Vin=Vss» v DD 













VouT=0*5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

VOUT=1.0V, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V 0 ut=1.5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





I Iouti <im 









v 




VOUT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


Input Low 


VlL 

VOUT=1*OV, 9.0V 

10 

- 

3.0 


4.5 

3.0 

- 

3.0 


Voltage 


VouT=1-5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





! I OUT t < 1/«A 










Input 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

j«A 

Current 

"L" 

Level 

IlL 

Vl L =0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4029BP 


TATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 



SYM- 




... 


25°C 





:haracteristic 

TEST CONDITION 

V DD 

(V) 

" 4U U 



u 

UNIT 

BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




5 

- 

5 

- 

0.005 

5 

- 

150 


jiescent Device 

irrent 

IDD 

vid=vss,vdd 

10 

- 

10 

- 

0.010 

10 

- 

300 

M 



* 

15 

- 

20 

- 

0.015 

20 

- 

600 



All valid input combinations. 


7NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

VDD(V) 

MIN. 

TYP. 

MAX. 

UNIT 




5 

_ 

80 

200 


utput Transition Time 









tTLH 


10 

- 

50 

100 


(Low to High) 



15 


40 

80 









ns 




5 

_ 

80 

200 


utput Transition Time 









tpHL 


10 

— 

50 

100 


(High to Low) 











15 

- 

40 

80 





5 

_ 

250 

500 


ropagation Delay Time 

tpLH 


10 

_ 

100 

200 

ns 

(clock-a,b,c,dout) 

tpHL 


15 


70 

180 





5 

_ 

360 

720 


ropagation Delay Time 

tpLH 










10 

— 

145 

290 

ns 

(CLOCK-CARRY OUT) 

tpHL 










15 

- 

100 

200 


'ropagation Delay Time 

t t'.T U 


5 

- 

240 

480 


(PRESET ENABLE 

u pLn 


10 

- 

90 

200 

ns 

-a,b,c,dout) 

tpHL 


15 

- 

65 

160 


Ropagation Delay Time 



5 

- 

350 

700 


(PRESET ENABLE 

tpHL 


10 

- 

130 

290 

ns 

-CARRY OUT) 


15 

- 

90 

210 





5 

_ 

130 

340 


Ropagation Delay Time 

tpLH 


10 

_ 

55 

140 

ns 

(CARRY IN - CARRY OUT) 

tpHL 


15 

- 

40 

100 





5 

- 

150 

300 


iin. Clock Pulse Width 

tw 


10 

- 

60 

120 

ns 




15 

- 

40 

80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4029BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V SS =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 




5 

_ 

80 

160 


Min. Pulse Width 









tWH 


10 

- 

25 

70 

ns 

(PRESET ENABLE) 











15 

- 

10 

50 





5 

1.6 

3.3 

- 


Max. Clock Frequency 

f CL 


10 

4 

8.6 

- 

MHz 




15 

5.5 

12.8 

- 


Max. Clock Input Rise 



5 

20 

- 

- 


Time. 

trCL 










10 

2.5 

— 

— 

MS 

Max. Clock Input Fall 

tfCL 







Time. 



15 

\ 

1.0 

- 

- 





5 

_ 

80 

160 


Min. Set-up Time 









tsu 


10 

— 

30 

60 

ns 

(CARRY IN - CLOCK) 











15 

- 

10 

30 





5 

_ 

170 

340 


Min. Set-up Time 









tsu 


10 

_ 

65 

130 

ns 

(B/D, U/D-CLOCK) 











15 

- 

45 

90 





5 

_ 

-65 

50 


Min. Hold Time 









tH 


10 

- 

-20 

30 

ns 

(CARRY IN - CLOCK) 



15 

- 

-5 

25 





5 

_ 

65 

150 


Min. Removal Time 









trem 


10 

- 

20 

80 

ns 

(PRESET ENABLE-CLOCK) 











15 

- 

10 

60 


Input Capacitance 

ClN 


- 

5 

7.5 

P F 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4029BP 










TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4030BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4030BP/TC4030BF QUAD EXCLUSIVE-OR GATE 


TC4030 contains four circuits of exclusive OR 
gates. Since the buffers of two stage inverters are 
provided for all the outputs, the input/output voltage 
characteristic has been improved and the noise 
immunity has been also improved. And increase of 
transmission time due to load capacity increase is 
kept minimum. 

Wide variety of applications are offerred, such as 
digital comparators and parity circuits. 


ABSOLUTE MAXIMUM RATINGS 
CHARACTERISTIC SYMBOL 
DC Supply Voltage V DD 

Input Voltage Vjn 

Output Voltage VquT 

DC Input Current ^IN' 

Power Dissipation P D 

Operating T 


Temperature Range 
Storage 

Temperature Range 
Lead Temp. /Time 

CIRCUIT DIAGRAM 
1/4 TC4030BP/BF 


fMBOL RATING 

V DD V SS - 0.5 ^ V SS + 20 

Vin V SS - 0.5 ^ v DD + 0.5 

v 0UT V SS -0.5 ^ v DD + 0.5 

Tin- ±io 

p D 300 (DIP) /180 (HFP) 

T A -40 'v 85 

T s tg -65 ^ 150 

T cr ,i 260°C • 10 sec 




DI PI 4(3D14A— P) 



I M F P 1 4 ( F 1 4GB-- P ) 

PIN ASSIGNMENT 



TRUTH TABLE 


| INPUTS 

OUTPUT 

A 

B 

X 

- 

L 

L 

L * 

H 

H 

H 

L 

H 

K 

H 

L 


ALL P-CHANNEL SUB. CONNECT-EL TO V DD 
ALL N-CHANNEL SUB. CONNECTED TO V ss 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4030BP/BF 


COMMENDED OPERATING CONDITIONS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

’ Supply Voltage 

v D d 


3 

- 

18 

V 

iput Voltage 

VlN 


0 

- 

V DD 

V 


\TIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


IARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V DD 

(V) 

-40°C 

25 °C 

85°C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Lgh -Level 
jtput Voltage 

V 0H 

1 Tout 1 

V IN =V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 


4.95 

9.95 

14.95 

- 

V 

dw— L evel 
jtput Voltage 

V 0 L 

1 Tout 1 <] -^ A 

VlN^SS* V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

jt put High 

urrent 

lOH 

V OH =4.6V 

V oh =2.5V 

V 0 h=9-5V 

V oh =13.5V 

V IN= V SS» V DD 

5 

5 

10 

15 

-0.2 

-0.5 

-1.4 

- 

-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 

- 

mA 

utput Low 

urrent 

ToL 

v 0 l=o*av 

V OL =0.3V 

V ol =1.5V 

V IN= V SS» V DD 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 

- 

nput High 

oltage 

V IH 

V O ut=0.3V, 4.5V 

VoUT=1.0V, 9.0V 
V OUT”T. 5V,i3. 5V 

1 Tout I <TyA 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 


V 

nput Low 

oltage 

VlL 

Vout = 0.5V, 4.5V 
V O ut= 1.0V, 9.0v! 
VOUT=1.5V, 13.5V 

|ToutI <] -P A 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1-5 

3.0* 

4.0 

put 

rrent 

"H" 

Level 

HH 

V ih =18V 

18 

- 

0.3 

- 

10" 5 

0.3 

- 

1.0 

yA 

"L" 

Level 

!lL 

Vi L =0V 

18 

- 

-0.3 

- 

-10" 5 

-0.3 

- 

-1.0 ! 

luiescent 

)evice Current 

I DD 

V IN =V SS > V DD 

* 

5 

10 

15 

- 

1 

2 

4 

: 

0.001 

0.001 

0.002 

1 

2 

4 . 

- 

7.5 

15 

SO 

yA 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4030BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNI 

TEST CONDITION 

VddW 

Output Transition Time 

(Low to High) 

t TLH 


5 

10 

15 

- 

130 

65 

50 

400 

200 

160 





5 

_ 

100 

200 

ns 

Output Transition Time 









tTHL 


10 

- 

50 

100 


(High to Low) 



15 

- 

40 

80 



t pLH 


5 

- 

200 

400 


Propagation Delay Time 

f T , T 


10 j 

- 

80 

150 



L pHL 

i 

15 

- 

60 

120 


Input Capacitance 

C IN 


- i 

5 

7.5 



CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


CIRCUIT 



WAVEFORM 

2 One 2 On 6 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4032BP 

TC4038BP 


032BP TRIPLE SERIAL ADDER (POSITIVE LOGIC ADDER) 
038BP TRIPLE SERIAL ADDER (NEGATIVE LOGIC ADDER) 

032BP and TC4038BP are tripple serial adders 
ing common CLOCK input and CARRY RESET input to 
the adders. 

h adder has two SERIAL DATA inputs (An and 
n=l - 3), INVERT input and SUM output. Uhen 
r ERT input is "L", both TC4032BP and TC4038BP 
■form positive addition and when it is "H", negative 
iition is performed. 

LRY of TC4032BP is triggered by rising edge of 
)CK and CARRY of TC4038BP is triggered by falling 
;e of CLOCK. 


>0LUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Supply Voltage 

VDD 

VsS-0.5'-V SS +20 

V 

sut Voltage 

VlN 

VsS-0* 5 -Vdd+0. 5 

V 

:put Voltage 

VOUT 

vss-o^-vdd+o.s 

V 

Input Current 

!lN 

±10 

mA 

tfer Dissipation 

pd 

300 

mW 

“rating Temperature 
nge 

ta 

-40 ~ 85 

°C 

arage Temperature 
age 

Tstg 

-65-150 

°C 

ad Temp. /Time 

Tsoi 

260°C . 10 sec 



PIN ASSIGNMENT 


SUM 3 | 1 
INVERT 3 | 2 
CLOCK | 3 
SUMg | 4 

IN VERT 2 | 5 

CARRY ■ R 
RESET 1 
INVERT 2 | 7 

V S S I 8 


16 | V DD 
15 | A 3 
14 |B 3 
13 | A 2 
12 |B 2 
11 IB! 

10 | Ai 
9 | SUMt 


(TOP VIEW) 


GIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4032BP, TC4038BP 


TIMING DIAGRAM 

TC4032BP 


WORD} + W 0 RD 2 WORD3 + WORD4 




RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

. v DD 


3 

- 

18 

V 

Input Voltage 

VlN 


- 0 

- 

VDD 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4032BP, TC4038BP 


iTIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


\RACTERIST1C 

SYM- 

BOL 

TEST CONDITION 

Vdd 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

h-Level 
put Voltage 

VOH 

1 ^OUT 1 < T^ A 

VlN=VSS,V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

-Level 
put Voltage 

VOL 

1 lOUT 1 <1 aA 

vin=vss,Vdd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

' 0.05 

0.05 

0.05 

put High 
rent 

toh 

Vqh=A.6V 

Voh=2.5V 

VoH=9. 5V 

Voh=13.5V 

vin=vss,vdd 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

;put Low 
rrent 

X 0L 

V0L=0.4V 

VOL=0.5V 

V0L=1.5V 

vin=vss,vdd 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

3ut High 

Ltage 

V IH 

VOUT=0.5V, 4.5V 

VouT=l*0V, 9.0V 

V0UT=1.5V, 13.5V 

1 loUT 1 < 1M 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

put Low 
ltage 

VlL 

VOUT=0.5V, 4.5V 

V0UT=1.0V, 9.0V 

VouT*1.5V, 13.5V 

1 ioutI <im 

5 

10 

15 

* 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

put 

rrent 

"H" Levej 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-3 

0.1 

- 

1.0 

M 

"L" Level 

IIL 

Vi L =0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 

iescent Device 

rrent 

*DD 

Vin=Vss,Vdd 

5S' 

5 

10 

15 

- 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10 

20 

- 

150 

300 

600 

M 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4032BP, TC4038BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25'C, v S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

uni 1 : 

Vdd (V) 




5 

_ 

80 

200 


Output Transition Time 






(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 


80 

200 

Output Transition Time 






(High to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 


Propagation Delay Time 



5 

_ 

240 

650 


tpXH 





(CLOCK - SUM) 

tpHL 


10 

- 

95 

350 




15 

- 

70 

300 

ns 





5 


330 

660 

Propagation Delay Time 

tpLH 





(A , B , INV - SUM) 


10 

- 

130 

260 


t pHL 



15 

- 

95 

190 





5 

2.5 

5 

- 


Max. Clock Frequency 

f CL 


10 

5 

10 

- 

MHz 




15 

6 

12 

- 


Max. Clock Input Rise 
Time 

trCL 


5 

10 

No Limit 


u s 

Max. Clock Input Fall 
Time 

tfCL 


15 








5 


80 

200 


Min. Set-up Time 






(A,B - CLOCK) 

tsu 


10 

- 

30 

80 

ns 




15 


20 

60 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4032BP, TC4038BP 


REFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS (Continued) 




TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4034BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4034BP 8-STAGE STATIC BIDIRECTIONAL PARALLEL/SERIAL 
INPUT/OUTPUT BUS REGISTER 

TC4034BP is bidirectional 8 bit bus register having 
eight data input/output lines Ai through As and 
another set of eight data input/output lines Bl 
through Bg. Switching of input/output for A data 
[lines and B data lines is controlled by A/¥ input 
terminal and selection of serial operation/parallel 
operation is controlled by P/TT input terminal. 
(PARALLEL OPERATION) 

When P/3T input is placed at "H", synchronous or 
asynchronous parallel data can be input. 

(SERIAL OPERATION) 

When P/S input is placed at "L", serial data can be 
| read synchronously. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

VsS-0.5~V S S+20 

V 

Input Voltage 

VlN 

VSS-O.5 -Vdd+0.5 

V 

Output Voltage 

VOUT 

VsS-0.5-V DD +0.5 

V 

DC Input Current 

X IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Operating Temperature 
Range 

ta 

-40~85 

°C 

Storage Temperature 
Range 

T stg 

-65 — 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 



"b"data 

LINES 


Bel 

£7 1 

b 6 I 
b 5 I 

B 4 | 
b 3| 
®2l 

Bi| 
AE| 

SERIAL IN| 
A/B| 

v S sl 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


24| V DD 

f A 8 

A 7 

ik A e 


a 


20h 


19 
18 
17 
16 
15 1 


| A 4 
I a 3 
I a 2 
A 1 

CLOCK 
-4h a / s 
lSiP/s" 


"A" DA' 
LINES 


(TOP VIEW) 


LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4034BP 


TRUTH TABLE 


AE 

P/S 

A/B 

A/S 

MODE 

OPERATION 

L 

L 

L 

* 

Serial 

Synchronous Serial data input, 

"A" Parallel data outputs disabled 

L 

L 

H 

* 

Serial 

Synchronous Serial data input, 

M B" Parallel data output 

L 

H 

L 

L 

Parallel 

"B" Synchronous Parallel data inputs, 

"A" Parallel data outputs disabled 

L 

H 

L 

H 

Parallel 

"B" Asynchronous Parallel data inputs, 

"A" Parallel data outputs disabled 

L 

H 

H 

L 

Parallel 

"A" Parallel data inputs disabled, 

"B" Parallel data outputs. 

Synchronous data recirculation 

L 

H 

H 

H 

Parallel 

"A" Parallel data inputs disabled, 

"B" Parallel data outputs. 

Asynchronous data recirculation 

H 

L 

L 

* 

Serial 

Synchronous Serial data input, 

"A" Parallel data outputs 

H 

L 

H 

* 

Serial 

Synchronous Serial data input, 

"B" Parallel data outputs 

H 

H 

L 

L 

Parallel 

"B" Synchronous Parallel data inputs, 

"A" Parallel data outputs 

H 

H 

L 

H 

Parallel 

"B" Asynchronous Parallel data inputs, 

"A" Parallel data outputs 

H 

H 

H 

L 

; 

Parallel 

"A” Synchronous Parallel data inputs, 

"B" Parallel data outputs 

H 

H 

H 

H 

Parallel 

"A” Asynchronous Parallel data inputs, 

"B" Parallel data outputs 


*• Don 1 1 care 


RECOMMENDED OPERATING CONDITIONS (Vss=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

v D d 


3 

- 

18 

V 

Input Voltage 

VlN 


0 


V DD 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4034BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 

SYM- 

BOL 



-40°C 

25°C 

85°C 

UNIT 

TEST CONDITION 

Vcc 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Output Voltage 

VOH 

1 lOUT 1 <1M 

vin=vss,vdd 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 



■ 


Low-Level 

Output Voltage 

VOL 

1 lOUT l < 1M 

vin=v S s,v dd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 
Current 

lOH 

V 0 H=4.6V 

V 0 H=2.5V 

V 0 H=9.5V 

V 0 H= 13.5V 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

vin=Vss,Vdd 

Output Low 

Current 

!OL 

Vol=0.4V 

V 0 L=0.5V 

Vol-1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

Vin=Vss,VdD 

Input High 

Voltage 

VlH 

VoUT=0.5V, 4.5V 

V0UT*1-0V, 9.0V 

V0UT*1.5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

1 IoUT 1 < l^A 

Input Low 

Voltage 

VIL 

VOUT=0.5V, 4.5V 

VOUT-1.0V, 9.0V 

V 0 uT=1-5V, 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

1 IoutI <1aA 

Input 

Current 

"H" Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10“5 

0.1 

- 

1.0 

g 

"L" Level 

IlL 

Vil=0V 

18 

- 

-0.1 

_ 

-10~ 5 

-0.1 

- i 

-1.0 

3-State 

Output 

Leakage 

Current 

"H" Level 

I DH 

v OUT =18v 

18 


0.4 

- 

10-5 

0.4 

- 

12 

Q 

"L" Level 

IDL 

! 

Vout =ov 

18 

- 

-0.4 

- 

-10-* 

-0.4 

- 

-12 

Quiescent Device 
Current 

I DD 

V IN =V SS» V DD 

5 

10 

15 

- 

5 

10 

20 

- 

0.010 

0.020 

0.030 

5 

10 

20 

- 

150! 

300 

600 



* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4034BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd W 




5 

_ 

80 

200 


Output Transition Time 






(Low to High) 

fc TLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 


80 

200 

Output Transition Time 






(High to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 


Propagation Delay Time 



5 


260 

700 


t pLH 





(A(B)in - B (A) out) 

tpHL 


10 

- 

100 

240 

ns 



15 

- 

65 

170 



tpLZ 


5 

_ 

130 

400 


Propagation Delay Time 

tpZL 




55 

30 

160 

120 


(AE - Aqut) 

tpHZ 

tpZH 

RL=lkXl 

10 

15 

- 

ns 




5 

1.4 

2.9 

- 


Max. Clock Frequency 

f CL 


10 

3.5 

7.1 

- 

MHz 




15 

5.1 

10.2 

- 


Max. Clock Input Rise 
Time 

t rCL 


5 

10 

20 

2.5 

~ 

~ 

£LS 

Max. Clock Input Fall 
Time 

tfCL 


15 

1.0 

- 

- 





5 

- 

175 

350 


Min. Clcok Pulse Width 

tw 


10 

- 

70 

140 * 

ns 




15 

- 

50 

100 





5 

_ 

145 

290 


Min. Pulse Width 






(AE, P/'s , A/S) 

tWH 


10 

- 

55 

110 

ns 




15 

- 

40 

80 


# 



5 

_ 

80 

160 


Min. Set-up Time 






(SERIAL IN - CLOCK) 

tsu 


10 

- 

30 

60 

ns 




15 

- 

20 

40 


Min. Set-up Time 



5 

- 

60 

150 


(A(B)i N - CLOCK) 

tsu 


10 

- 

20 

50 

ns 




15 

- 

10 

25 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4034BP 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4035BP 


TC4035BP 4-STAGE PARALLEL IN/PARALLEL OUT SHIFT REGISTER 


TC4035BP is 4 bit shift register having SERIAL mode 
and PARALLEL mode. 

When PARALLEL/ SERIAL CONTROL input is placed at "K", 
the parallel mode operation is designated and when it 
is placed at "L" , the serial mode operation having J,K 
logical inputs is designated. 

The outputs are changed by rising edge of CLOCK input 
for both modes. When TRUE / COMPLEMENT Terminal is 
placed at "H" , non-inverted signal is output and when 
it is placed at "L", inverted signal is output. 

When RESET input is placed at "H", the content of 
register is reset regardless of other inputs. 

In the case of SERIAL input, J and T are connected 
for the data inputs. 

ABSOLUTE MAXIMUM RATINGS 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

V S S-0.5~V S S+20 

V 

Input Voltage 

VlN 

V ss -0.5~V DD +0.5 

V 

Output Voltage 

VOUT 

V S S-0.5~V DD +0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

Pd 

300 

raW 

Operating Temperature 
Range 

Ta 

-40 ~ 85 

°C 

Storage Temperature 
Range 

T stg 

-65 — 150 

°C 

Lead Temp . /Time 

Tsoi 

260°C • 10 sec 


Q.1/Q.1 |i 

T/C | 2 
K | 3 
J | 4 
RESET 1 5 
CLOCK | 6 
P/S I 7 
Vgg I 8 


13 1 Q*/ 0,4 


V DD 
0-2 /0-2 
Q»3/ 0-3 


HP 

10 
9 


PI 2 
Pll 


(TOP VIEW) 


LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4035BP 


TRUTH TABLE 


* Don’t care 
A Level change 
. No change 
. . Change 
n : 2— 4 


TIMING DIAGRAM (T/C=”H”). 


CLOCK 


n_ 

ni 

n_ 

n_ 


~ L 

n_ 

f"l 

1 

n 

RESET 













zn 


j _r 

“| 

_r 





■ 







* _T 

P/S 

L 

_r 












r 



PIl 










_r 













1 


PI 3 











■■ 


PI 4 










■1 

1 


0.1 /%1 










1 






i_ 

0.2 /0.Z 





■ 





L 

0,3/ 0,3 










L 

0.4 / 0,4 










L 


INPUTS 

OUTPUTS (T/C="H") 

OUTPUTS (T/C="L") 

RESET 

CLOCK a 

P/S 

J 

K 

PU 

Pin 

Ql/Ql 

Qn/Qn 

Q 1 /Q 1 

Qn/Qn 

H 

» 

* 

* 

* 

* 

& 

L 

L 

H 

H 

L 

_r 

H 

* 

* 

L 

L 

L 

L 

H 

H 

L 

_r 

H 

*• 

* 

H 

H 

H 

H 

L 

L 

L 

_r 

L 

L 

L 

* 

K 

L 

Qn-1 

H 

Qn-1 

L 

_r 

L 

L 

H 

* 


Ql* 

Ql* 

L 

_r 

L 

H 

L 

*. 

* 

Ql* * 

Ql* ’ 

L 

_r 

L 1 

H 

H 

& 


H 

L 

L 


* 

* 

* 

» 

*• 

Ql* 

Qn 

Ql* 

Qn 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4035BP 


1EC0MMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

•C Supply Voltage 

V DD 


3 

- 

18 

V 

nput Voltage 

VlN 


0 

- 

v dd 

V 


TATIC ELECTRICAL CHARACTERISTICS (V S s°OV) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

[igh-Level 

Output Voltage 

VOH 

1 I OUT 1 <1M 

vin=vss,v D d 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

,ow-Level 
•utput Voltage 

V 0L 

1 IoUT^ < 1'“A 

v IN =v SS,Vod 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

•utput High 
lurrent 

Toh 

Vqh=A. 6V 

VOH=2.5V 

VOH=9.5V 

Voh=13.5V 

v in =v ss»Vdd 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

•utput Low 
lurrent 

Tol 

Vol=0.4V 

Vol=0.5V 

Vol=1.5V 

! 

Vin=V S S,V D D 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

• 2.8 

- 

nput High 
oltage 

VlH 

VoUT=0.5V, 4.5V 

VOUT=1.0V, 9.0V 

V 0 uT=1-5V, 13.5V 

1 lOUT 1 <1^A 

5 

10 

15 

3.5 

7.0 

11.0 

! 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

nput Low 
oltage 

Vil 

VoUT=0.5V, 4.5V 

VoUT=1.0V, 9.0V 

V 0 ut=1-5V, 13.5V 

1 lOUT 1 <1M 

5 

10 

15 

_ 

! 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

nput 

lurrent 

"H" Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-3 

0.1 

- 

1.0 

tik 

"L" Level 

Til 

Vi L =0V 

18 

- 

-0.1 


-10-3 

-0.1 

- 

-1.0 

•uiescent Device 

lurrent 

tdd 

vin=vss,vdd 

55 

5 

10 

15 

- 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10 

20 

- 

150 

300 

600 

uA 


• All valid input combinations. 


175 


TOSHIBA 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4035BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta-25°C, Vss°OV, C L -50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd(V) 




5 


80 

200 - 


Output Trnasition Time 






(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

A0 

80 

ns 




5 


80 

200 

Output Transition Time 






(High to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 


Propagation Delay Time 

■■Ml 


5 

_ 

190 



9 





(CLOCK - Q/Q) 



10 

- 

75 

200 

ns 



15 

- 

55 

150 


Propagation Delay Time 

■ 


5 



160 

A60 







(RESET - Q/Q) 



10 

- 

65 

200 

ns 



15 

- 

A5 

160 





5 


A 

- 


Max. Clock Frequency 

f CL 


10 


12 

- 

MHz 




15 


16 

- 


Max. Clock Input Rise 
Time. 

t rCL 


5 

20 

- 

- 


tf CL 


10 

2.5 

— 

— 

tis 

Max. Clock Input Fall 
Time 


15 

1.0 

- 

- 






5 

- 

125 

250 


Min. Clock Pulse Width 

tw 


10 

- 

A5 

90 

ns 




15 

- 

30 

60 





5 


110 

250 


Min. Pulse' Width 






(RESET) 

tWH 


10 

- 

A5 

110 

ns 




15 

- 

30 

80 





5 

_ 

55 

220 


Min. Set-up Time 






(J,K - CLOCK) 

tsu 


10 

- 

20 

80 

ns 




15 

- 

15 

60 


Min. Set-up Time 



5 

- 

A0 

1A0 


(PI - CLCOK) 

tsu 


10 

. 

15 

50 

ns 




15 

- 

10 

A0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4035BP 


YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=OV, C L »50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 


nu 




5 

_ 

40 

500 

MM 

in. Set-up Time 







■ 

(P/'S - CLOCK) 

tsu 


10 

- 

15 

200 

fl 




15 

- 

10 

150 

1 

nput Capacitance 

ClN 


- 

5 

7.5 



AVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1. 


CLOCK 


0,/Q, 


WAVEFORM 2. 


RESET 


0,/Q, 


2 One 2 One 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4036BP c*MOS DIGITAL INTEGRATED CIRCUIT 

TC4039BP SILICON MONOLITHIC 


TC4036BP 4 WORD x 8 BIT STATIC RAM (BINARY ADDRESSING) 

TC4039BP 4 WORD * 8 BIT STATIC RAM (DIRECT WORD-LINE ADDRESSING) 


TC4036BP/TC4039BP are static RAM of 4x8 bits and 
since eight data input/output lines are mutually 
independently provided for one word, wide variety of 
applications are expected for scratch pad memories, 
channel preset memories of digital frequency 
synthesizer systems, etc. 

TC4036BP Each word is binarily selected by two lines 
of address inputs Ao and A]_. 

TC4039BP Each word is directly selected by mutually 
independent four lines of address inputs WORD 1 
through WORD 4. 



ABSOLUTE MAXIMUM RATINGS 



Power Dissipation 

PD 

300 

Operating Temperature 
Range 

Ta 

-40~85 

Storage Temperature 
Range 

T stg 

-65-150 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 


BLOCK DIAGRAM 


TC4036BP 

WRITE 0 1 


TC4039BP 
WRITE o 

I o^S 


Ad.d.0 o— 

Add^ o— 

CHIP o 

INHIBIT 

READ o 

INHIBIT 


WORIh ©- 
WORLfc o- 

W0RD 4 o- 



PIN ASSIGNMENT 


TC4036BP 

Add^J 1 
WRITE I 2 



(TOP VIEW) 


WORD^I 1 
WRITE! 2 



TOSHIBA 


178 















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4036BP, TC4039BP 


UNCTION TABLE 


TC4036BP 

WRITE 

READ 

INHIBIT 

MEMORY 

BYPASS 

CHIP 

INHIBIT 

OPERATIONAL MODEL 

*• 

# 

L 

H 

Each bit output has high impedance generating floating 
condition. Writing into the memory is not performed. 

* 

L 

X 

X- 

H 

H 

H 

L 

Bit input data is directly output to the corresponding 
bit output. The memory retains the content of bit 
input data written in previous write mode. 

H 

* 

H 

L 

Bit input data is directly output to the corresponding 
bit output. But input data is written into the word 
memory designated by address inputs AO and Ai. 

L 

L 

L 

L 

Memory data is read from the word designated by address 
inputs Aq and Ai. Writing into the memory is not 
performed . 

L 

H 

L 

L 

Each bit output has high impedance generating floating 
condition. Writing into the memory is not performed. 

H 

L 

L 

L 

As well as each bit input data is written into the 
word memory designated by address inputs Ao and Ai, the 
input data is read out. 

H 

H 

L 

L 

Each bit output has high impedance generating floating 
condition. Each bit input data is written into the 
word memory designated by address inputs Aq and Ai. 

TC4039BP 

WRITE 

MEMORY 

BYPASS 

WORD1 
~ WORD 4 

OPERATIONAL MODE 


L 

all L 

Each bit output has high impedance generating floating 
condition. The memory retains the content of bit input data 
written in previous write mode. 

* 

H 

all L 

Bit input data is directly output to the corresponding bit 
output. The memory retains the content of bit input data 
written in previous write mode. 

L 

H 


H 

H 


Bit input data is directly output to the corresponding bit 
output. Each bit input data is written into the memory 
designated by the word input. 

L 

L 


Memory data designated by the word input is read out. Writing 
into the memory is not performed. 

H 

L 


As well as each bit input data is written into the memory 
designated by the word input, the input data is read out. 

* Don’t care Only one WORD input has "H" level. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4036BP, TC4039BP 


ADDRESS TRUTH TABLE 

I TC4036BP TC4039BP 


WORD 1 

WORD 2 

WORD 3 

WORD 4 

ADDRESSED WORD 

H 

L 

L 

L 

WORD 1 

L 

H 

L 

L 

WORD 2 

L 

L 

H 

L 

WORD 3 

L 

L 

L 

H 

WORD 4 

L 

L 

L 

L 

NONE 

OTHER STATES 

* 


Inhibit mode 


Addl 

Addo 

ADDRESSED WORD 

L 

L 

WORD 1 

L 

H 

WORD 2 

H 

L 

WORD 3 

H 

H 

WORD 4 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

vdd 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V SS =OV) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Output Voltage 

V 0H 

1 IoUT^ <1^ 
v in=Vss,Vdd 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

Low-Level 

Output Voltage 

VOL 

1 IOUT 1 < IaA 

vin=vss,vdd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 
Current 

! 

Toh 

Voh=4.6V 

V 0 H=2.5V 

Voh=9.5V 

Voh=13.5V 

V IN =V SS> V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

| 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

Output Low 

Current 

x OL 

V OL =0.4V 

V OL =0.5V 

V 0L =1.5V 

Vin=Vss,V DD 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

: 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4036BP, TC4039BP 


r ATIC ELECTRICAL CHARACTERISTICS (V S S=0V) 


:haracteristic 

■ 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

iput High 

3ltage 

VlH 

VoUT=0.5V, 4.5V 

VOUT-1-0V, 9.0V 

VoUT=1-5V, 13.5V 

1 IOUT 1 < lflA 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 


iput Low 

Dltage 

VlL 

VOUT=0.5V, 4.5V 

V O UT=l-0V, 9.0V 

V 0 UT=1-5V, 13.5V 

1 loUT 1 <1M 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

nput 

urrent 

"h" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 


n L” 

Level 

IlL 

V IL = 0V 

18 

- 

-0.1 

- 

-10" 5 

-0.1 

- 

-1.0 

-State 

utput 

eakage 

urrent 

"H" 

Level 

^DH 

v OUT=18V 

18 

- 

0.4 

- 

10~ 4 

0.4 

j 

- 

12 


"L" 

Level 

I DL 

V OUT =OV 

18 

- 

-0.4 

- 

-10-4 

-0.4 

- 

-12 

uiescent Device 

urrent 

IDD 

VIN=VSS,VDD 

* 


- 


- 



- 




j All valid input combinations. 


YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

vdd(v) 

lutput Transition Time 



5 

- 

80 

200 


(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 

>utput Transition Time 



5 

- 

80 

200 

(High to Low) 

t THL 


10 

- 

50 

100 





15 

- 

40 

80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4036BP, TC4039BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

V DD (V) 

Propagation Delay Time 

tpZL 


5 

- 

200 

750 


(R-INH - BIT OUT) 

R L =lkQ 

10 

- 

90 

350 

ns 

(TC4036BP) * 

tpZH 

13 

- 

70 

300 


Propagation Delay Time 

tpZL 


3 

- 

250 

750 


(C-INH - BIT OUT) 

RL=lkn 

10 

- 

120 

350 

ns 

(TC4036BP) 

tpZH 

15 

- 

90 

300 


Propagation Delay Time 



5 

_ 

210 

750 


tpLH 





(M-B - BIT OUT) 

tpHL 


10 

- 

100 

350 

ns 



15 

- 

80 

300 





5 

_ 

260 

750 


Propagation Delay Time 

tpLH 





(Add. WORD - BIT OUT) 

tpHL 


10 

- 

110 

350 

ns 



15 

- 

80 

300 





5 


45 

200 


Min. Set-up Time 






(Add. WORD - WRITE) 

tsu 


10 

- 

25 

110 

ns 




15 

- 

20 

60 





5 

_ 

-60 

100 


Min. Hold Time 






(Add. WORD - WRITE) 

t H 


10 

- 

-35 

70 

ns 




15 

- 

-25 

40 


Min. Pulse Width 



5 

- 

60 

150 


(WRITE) 

tWH 


10 

- 

20 

60 

ns 




15 

- 

15 

50 





5 

_ 

-20 

100 


Min. Set-up Time 






(BIT IN - WRITE) 

tsu 


10 

- 

-15 

50 

ns 




15 

- 

-10 

40 





5 


40 

200 


Min. Hold Time 






(BIT IN - WRITE) 

t H 


10 

- 

25 

90 

ns 




15 

- 

20 

60 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4036BP, TC4039BP 


IAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4040BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4040BP/TC4040BF 12 STAGE RIPPLE-CARRY BINARY COUNTER/DIVIDERS 


TC4040BP/BF is 12 stage ripple-carry binary 
counter with the asynchronous clear function. 

The counter advances its counting state by falling edgel 
of CLOCK input. When RESET input is placed at "H", all| 
the circuits are reset making all the outputs (Q1 
through Q12) to be "L" regardless of CLOCK input. 

This is most suitable for frequency dividers, control 
circuits and timing circuits. 


ABSOLUTE MAXIMUM RATINGS 


TRUTH TABLE 


CHARACTERISTIC 

SYMBOL 

RATING 

UNITS 

DC Supply Voltage 

v D d 

V ss -0.5^V ss +20 

V 

Input Voltage 

VlN 

V ss -0.5-v V dd +0.5 

V 

Output Voltage 

VOUT 

V S s-0.5^V D d+0.5 

V 

DC Input Current 

X IN 

±10 

mA 

Power Dissipation 

PD 

300 (DIP) /180 (MFP) 

mW 

Operating 
Temperature Range 

t a 

-40 'v 85 

°C 

Storage 

Temperature Range 

T stg 

-65 ^ 150 

0 

n 

Lead Temp. /Time 

T S ol 

260°C • 10 sec 1 


CLOCK ^ 

RE SET 

OUTPUT STAGE 

* 

H 

ALL OUTPUTS - " L * 

_r 

L 

NO CHANGE 

"~L_ 

L 

ADVANCE TO NEXT STAGE 

| LEVEL CHANGE * : DON'T CARE | 



MFP16 (F16GC-P) 


PIN ASSIGNMENT 


0,12 | 

v, 

I 

^ IS 

1 Vdd 

06 | 

2 

15 

I Oil 

05 | 

3 

14 

I 010 

07 | 

4 

12 

| 08 

04 1 

5 

12 

I 09 

05 1 

6 

11 

1 RESET 

02 1 

7 

10 

1 CLOCK 

v S s 1 

8 

9 

P 


(TOP VIEW) 


LOGIC DIAGRAM 


























TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4040BP/BF 


RECOMMENDED OPERATING CONDITIONS (V ss =0V) 

CHARACTERISTIC I SYMBOL 1 I MIN. I TYP. I MAX. I UNITS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4040BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50 P F) 









CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 

tTLH 


5 

- 

100 

200 



10 

_ 

50 

100 


(Low to High) 



15 

_ 

40 

80 


Output Transition Time 



5 

- 

100 

200 


t THL 


10 

_ 

50 

100 


(High to Low) 



15 

- 

40 

80 

ns 

Propagation Delay Time 



5 

- 

160 

360 

t pLH 


10 

_ 

80 

160 


( CLOCK - Ql) 


15 

_ 

65 

130 


Propagation Delay Time 



5 


160 

360 


t pHL 


10 


80 

160 


(CLOCK - Ql) 



15 

- 

65 

130 


Propagation Delay Time 



5 


900 

1800 


t pLH 


10 


450 

900 


(CLOCK - Q12) 



15 

- 

360 

720 

ns 

Propagation Delay Time 



5 


900 

1800 

t pHL 


10 


450 

900 


(CLOCK - Q12) 


15 

- 

360 

720 


Propagation Delay Time 


i 

5 

- 

150 

280 


(RESET - Q) 

tpHL 


10 

~ 

70 

120 

ns 



15 

_ 

50 

100 





5 

3.5 

10 

- 


Max. Clock Frequency 

f CL 


10 

8 

20 

- 

MHz 




15 

12 

25 

- 


Min. Pulse Width 

t m 


5 

- 

100 

200 


(RESET) 


10 

- 

40 

80 

ns 




15 

- 

30 

60 


Max. Clock Input Rise 
Time 

t vCh 


5 

20 

- 

- 


Max. Clock Input Fall 
Time 

tfCL 


10 

15 

2.5 

1.0 

_ 

_ 

ps 

Input Capacitance 

ClN 


- 

5 

7.5 

pF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1 20 ne 20 ns 



WAVEFORM 2 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4042BP/BF 


C4042BP/TC4042BF QUAD CLOCKED "D" LATCH 


TC4042BP/BF contains four circuits of "D" type 
latches having common CLOCK input and POLARITY input. 

When POLARITY input is placed at "H" level, D input 
appears as it is at Q output during CLOCK input stays 
high and D input at the time of falling edge of CLOCK 
input is retained at Q output. As long as CLOCK input 
stays low, Q output is not changed even when D input 
varies . 

When POLARITY input is placed "L" , D input appears as 
it is at Q output during CLOCK input stays at "L" 
level and the latch operation is seen as long as 
CLOCK input is "H". 


ABSOLUTE MAXIMUM RATINGS 



CHARACTERISTIC 

SYMBOL 

RATING 

UNITS 

>C Supply Voltage 

VDD 

V SS -0*5^ Vgs + 20 

V 

nput Voltage 

VlN 

V SS - 0.5 ^ v dd + 0.5 

V 

lutput Voltage 

v OUT 

V SS " ~ V DD + °* 5 

V 

)C Input Current 

I IN 

±10 

mA 

'ower Dissipation 

P D 

300 (DIP) /180 (MFP) 

mW 

)perating 
temperature Range 

T A 

-40 h, 85 

°C 

Itorage 

temperature Range 

T stg 

-65 ^ 150 

°c 

jead Temp. /Time 

^•sol 

260°C • 10 sec 


*L0CK DIAGRAM 



PIN ASSIGN MENT 

04 
0,1 
QJ 

D1 
CLOCK 
POLARITY 
D2 
V SS 

(TOP VIEW) 



TRUTH TABLE 


I NPUTS 

OUTPU T 

CLOCK^ 

POLARITY 

On* 

H 

H 

D n 

L 

L 


_r 

L 

latch 


a 

LATCH 


^ Level Change 
• I 1 ~ 4 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4042BP/BF 




RECOMMENDED OPERATING CONDITIONS (Vss=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 


DC Supply Voltage 

Vdd 


3 

- 


Input Voltage 



0 

- 

Vdd 


V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4042BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (Continued) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

VDD 

(V) 

-40°C 

25°C 

00 

Ur 

o 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Input 

Current 

'iTjtl 

Level 

IlH 

V ih =18V 

18 

- 

0.3 

- 

10-5 

0.3 

- 

1.0 

uA 

"L" 

Level 

IlL 

Vil=0V 

18 

- 

-0.3 

- 

-10-5 

-0.3 

- 

-1.0 

Quiescent 

Device Current 

I DD 

V IN =V SS» V DD 

5 

10 

15 

- 

20 

40 

80 

- 

0.005 

0.010 

0.015 

20 

40 

80 

- 

150 

300 

600 


* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V SS =0V,' C L =50pF) 


CHARACTERISTICS 

SYMBOL 

TEST CONDITIONS 

V DD (V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

130 

65 

50 

400 

200 

160 

ns 

Output Transition Time 

(High to Low) 

t THL 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

Propagation Delay Time 
(CLOCK - Q, Q) 

t pLH 


5 

10 

15 

- 

400 

170 

140 

800 

350 

300 

Propagation Delay Time 

(CLOCK - Q, Q) 

tpHL 


5 

10 

15 

- 

370 

150 

125 

800 

350 

300 

Propagation Delay Time 
(DATA - Q, Q) 

tpLH 


5 

10 

15 

- 

200 

80 

60 

400 

200 

150 

Propagation Delay Time 
(DATA - Q, Q) 

tpHL 


5 

10 

15 

- 

180 

75 

55 

400 

200 

150 

Min. Clock Pulse Width 

tw 


5 

10 

15 

- 

150 

70 

60 

300 

150 

120 

Min. Hold Time 

(DATA - CLOCK) 

tH 


5 

10 

15 

; 

-50 

-20 

0 

50 

20 

20 

Min. Set-up Time 
(DATA - CLOCK) 

t SU 


5 

>10 

15 

- 

50 

20 

0 

150 

60 

30 

Input Capacitance 

ClN 

D Input 

- 

5 

7. 5 

pF 

CLOCK /POLARITY Input 

- 

8 

15 


189 


TOSHIBA 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4042BP/BF 

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4043BP 


C4043BP QUAD 3-STATE R/S LATCH (Quad NOR R/S Latch) 
'C4043BP is the latches composed by four independent 
:/S flip-flop circuits. TC4043BP fabricated with NOR 
;ates is suitable for data processing of four bits 
:onf iguration. Four output lines can have high 
.mpedance regardless of the contents of latches by 
leans of common ENABLE input to make connection to 
:he bus lines easy. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

>C Supply Voltage 

vdd 

V SS -0.5~V S s+20 

V 

'nput Voltage 

VIN 

V S s-0.5~V D d+0.5 

V 

>utput Voltage 

VOUT 

Vss-0.5 ~V dd +0.5 

V 

)C Input Current 

I IN 

±10 

mA 

’ower Dissipation 

PD 

300 (DIP ) / 180 (MFP) 

mW 

)perating Temperature 
Lange 

ta 

-40-85 

°C 

Itorage Temperature 
Lange 

Tstg 

-65 150 

°C 

,ead Temp . /Time 

Tsoi 

260°C • 10 sec 



OGIC DIAGRAM 


: © 




TRUTH TABLE 



* : Don 1 t Care 

HZ : High Impedance 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4043BP 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 



TYP. 

MAX. 

UNIT 


vdd 


3 

- 

18 

V 

Input Voltage 

VIN 



- 

vdd 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 




SYM- 






25°C 





PUAP ATTPPT QTTT 

TEST CONDITION 

vdd 

-40 C 



85~C 

UNIT 



BOL 











(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





1 lOUT 1 < li“A 

5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


High-Level 

VOH 

10 

9.95 


9.95 

10.00 


9.95 



Output Voltage 

vin=Vss,v dd 









15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 




1 IoUT I<1M 

5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 







0.05 


0.00 



0.05 


Output Voltage 

VOL 

Vin=VSS,Vdd 

10 

- 

- 

0.05 

— 






15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





Voh=4.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





VOH=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


Output High 

lOH 

Voh=9.5V 

10 

-1.5 

_ 

-1.3 

-2.2 

_ 

-1.1 

_ 


Current 


15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 



V 0 h=13.5V 




vin=vss,vdd 









mA 




Vol^O.AV 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

Output Low 

*OL 

V 0 L=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


Vol-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





Vin =v SS,Vdd 













VoUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 


3.5 

- 


Input High 

VlH 

VouT=l-0V, 9.0V 

10 

7.0 

- 

7.0 

5.5 


7.0 

- 


Voltage 


V0UT“1.5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 lOUT 1 < 1M 









V 




VOUT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


Input Low 


VlL 

V 0 UT=1.0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


VoUT=1.5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 


4.0 





1 lOUT 1 < 1M 










Input 

"H" 

Level 

IlH 

Vi H =18V 

18 

- 

0.1 

- 

io-5 

0.1 

- 

1.0 

uA 

Current 

"L" 

Level 

IlL 

> 

o 

ii 

M 

> 

18 

- 

-0.1 

- 

-10“5 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4043BP 


ATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 



1 



-40°C 

25°C 

85°C 

UNIT 



MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

•State 

itput 

iakage 

irrent 

"H" 

Level 

I DH 

& 

rH 

II 

o 

> 

18 

■ 


- 

10-4 

0.4 

- 

12 

fiA 

"L" 

Level 

Idl 

> 

o 

II 

o 

> 

18 

■ 

iiii 

- 

-10-4 

-0.4 

- 

-12 

liescent Device 
irrent 

I DD 

VlN=V S S,V DD 

* 

5 

10 

15 


■ 

- 

0.002 

0.004 

0.008 

1 

2 

4 

- 

30 

60 

120 

nk 


All valid input combinations. 


fNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

VDD (V) 

itput Transition Time 



5 


I-"' 

200 


t TLH 


10 


■ 

100 


(Low to High) 



15 

mm 


80 

ns 

itput Transition Time 



5 

10 

mm 


200 

100 


tTHL 




(High to Low) 



15 

■ 


80 







150 

300 


ropagation Delay Time 

tpLH 



Pi 

60 

140 

ns 

(SET, RESET - Q) 

tpHL 



■i 

40 

100 






■ 


230 


-State 

ropagation Delay Time 

tpHZ 

tpZH 

RL=lkil 


■ 


110 


(ENABLE - Q) 





80 

ns 

-State 

ropagation Delay Time 





80 

180 

t pLZ 

R L =lkil 


- 

35 

100 


(ENABLE - Q) 

TpZL 



- 

25 

70 




1 


_ 

30 

160 


in. Pulse Width 




_ 

15 

80 

ns 

(SET, RESET) 



- 

10 

40 



nput Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4043BP 





TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA Jt 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4044BP/BF 


C4044BP/TC4044BF QUAD 3-STATE R/S LATCH (Quad NAND R/S Latch) 


C4044BP/BF the latches composed by four independent 
/S flip-flop circuits. TC4044BP/BF fabricated with 
AND gates is suitable for data processing of four 
its configuration. Four output lines can have high 
mpedance regardless of the contents of latches by 
eans of common ENABLE input to make connection to 
he bus lines easy. 


BSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

C Supply Voltage 


Vss-0.5~V S s+20 

V 

nput Voltage 


VSS~0 • 5 ~ Vpp+0 . 5 


utput Voltage 


Vss-0.5~-V DD +0.5 

V 

C Input Current 


±10 


ower Dissipation 


300 (DIP) / 180 (MFP) 

HI 

perating Temperature 
ange 


-40 ~ 85 

n 

torage Temperature 
ange 


-65 ~~ 150 

n 

ead Temp. /Time 


260°C * 10 sec 


OGIC DIAGRAM 




DIP16 ( 3D16A-P ) 


16 

1 

MF PI 6 ( F16GC -P ) 

PIN ASSIGNMENT 



TRUTH TABLE 


R 

S 

1 

Q. 

* 

* 

L 

HZ 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

H 



H 


* 

Don 1 1 

Care 


HZ : 

High Impedance 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4044BP/BF 



STATIC ELECTRICAL CHARACTERISTICS (Vss=0V) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4044BP/BF 


ATIC ELECTIRCAL CHARACTERISTICS (V ss =0V) 


HARACTEP.IST1C 

SYMBOL 

TEST 

CONDITION 

V D D 

(V) 

-40°C 

25°C 

-85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

State 

tput 

akage 

rrent 

Ml 



m 

- 


- 



- 

30 

Q 

in 



S3 

- 


- 



- 

-30 

uiescent 

evice Current 



1 

B 

4 

8 

16 

B 

0.002 

0.004 

0.008 

4 

8 

16 

B 

30 

60 

120 

B 


All valid input combinations. 

NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD (V) 

MIN. 

TYP. 



utput Transition Time 

(Low to High) 

t-TLH 


m 

- 

130 

65 

50 

400 

200 

160 

ns 

utput Transition Time 

(High to Low) 

t THL 


n 

■ 


■ 

ropagation Delay Time 

(SET, RESET - Q) 

tpLH 

t pHL 



■ 


BE93SH 

yopagation Delay Time 

(SET, RESET - Q) 

t pLH 

t pHL 


H 



360 

180 

120 

-State 

ropagation Delay Time 
(ENBLE - Q) 

tpHZ 

RL=lkfi 

B 

■ 



-State 

ropagation Delay Time 
(ENABLE - Q) 

tpLZ 

R L =lkfi 


- 


300 

250 

200 

-State 

ropagation Delay Time 
(ENABLE - Q) 

tpZH 

RL=lkft 

5 

10 

15 

- 


250 

200 

160 

-State 

ropagation Delay Time 
(ENABLE - Q) 

tpZL 

R L *lk ft 


- 


| 

| 

| 

[in. Pulse Width 

(SET) 

t WL 


5 

10 

15 

■ 

B^| 


[in. Pulse Width 

(RESET) 

fc WL 


5 

10 

15 

■ 

■ 

|KQ| 

nput Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4044BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4047BP 


'C4047BP LOW-POWER MONOSTABLE/ASTABLE MULTIVIBRATOR 

’C4047BP is the multivibrator equipped with both 
istable function and mono-stable function, and 
etrigger operation and reset operation are also 
Lchievable. 

’or both operational modes, the pulse width can be 
r aried by externally connected capacitor (C) and 
esistor (R) . 

Istablish RETRIG="L". +TRIG= M L" , -TRIG="H" for as table 
tperation and AST="L n , AST="H" for mono-stable 
iperation. (Refer to FUNCTION TABLE and OPERATING 
lONSIDERATIONS). 

Fhen EXTERNAL RESET input is set at "H", both 
iperational modes of astable and mono-stable 
iperations are reset to Q="L" and Q="H". 


iBSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

►C Supply Voltage 

V DD 

VSS-0.5- Vss+20 

V 

nput Voltage 

VlN 

VSS-O. 5 ~ V DD +0. 5 

V 

Output Voltage 

v OUT 

Vss~0. 5~ Vdd+0. 5 

V 

>C Input Current 

Tin 

±10 

mA 

'ower Dissipation 

Pd 

300 

mW 

Operating Temperature 
ange 

t a 

-40-85 

°C 

storage Temperature 
.ange 

T stg 

-65 — 150 

°c 

,ead Temp. /Time 

Tsoi 

260°C • 10 sec 



PIN ASSIGNMENT 


c 1 

^ 

1 

J 

14 

| V DD 

* 1 

2 

13 

| OSC OUT 

R-C COMMON | 

3 

12 

| RETRIGGER 

ASTABLE | 

4 

n 


ASTABLE | 

5 

10 

U 

-TRIGGER | 

6 

9 

| EXT. RESET 

v ss 1 

7 

8 

| + TRIGGER 


(TOP VIEW) 



OGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4047BP 


FUNCTION TABLE 


FUNCTION 


OUTPUT PERIOD 

AST. 

AST. 

-TRIG. 

+TRIG. 

RETRIG. 

EXT. RESET 

OR PULSE WIDTI 

ASTABLE MULTIVIBRATOR 

: n 

Q, Q 


Free Running 

* 

H 

H 

L 

L 

L 

T=4 . 40RC 


L 

* 

H 

L 

L 

L 

OSC OUT 


Inhibit 

H 

L 

H 

L 

L 

L 

T=2. 20RC 

MONOSTABLE MULTIVIBRATOR 




Positive-Edge Trigger 

H 

L 

L 

S 

L 

L 

Q, Q 


Negative-Edge Trigger 

H 

L 

~L 

H 

L 

L 

t w =2.48RC 


Retrigger 

H 

l 

L 

J~L 

L 



Note : External registor and capacitance as LOGIC DIAGRAM 


* Don' t care 


OPERATING CONSIDERATION 

1. As table Operation 

By connecting inputs of -TRIGGER, +TRIGGER, RETRIGGER AND EXTERNAL RESET as shown ii 

FUNCTION TABLE, stable operation of astable multivibrator can be obtained. 

. When ASTABLE input i s placed at "H", oscillation is continued regardless of ASTABL1 
input. When ASTABLE input is placed at "L", oscillation is continued regardless oj 
ASTABLE input. (Free Running). 

. Having ASTABLE input at "H", if ASTABLE input is set at "L" , oscillation stops as 
long as it is at "L". (True Gating) 

. Having ASTABLE input at "L" . if ASTABLE input is set at "H", oscillation stops as 
long as it is at "H" . (Complement Gating) 

The oscillating period is determined by the external resistor and capacitor to be 
approximately T=2.2RC. This oscillation waveform is obtained as it is at OSC OUT 
And the oscillation waveform with double period and 50% duty cycle is obtained at 
outputs Q and Q. 

2. Mono-Stable Operation 

By connecting ASTABLE and ASTABLE inputs to ”L n level and "H" level respectively, 
mono-stable multivibrator with the capabilities of retrigger operation and external 
asynchronous reset operation is obtained. This is normally used with RETRIGGER 
input and EXTERNAL RESET input connected to "L" level. 

. When -TRIGGER input is set to "L", mono-stable pulse is obtained at the rising edg< 
of +TRIGGER input at Q and T? outputs. (Positive-edge Trigger) 

. When +TRIGGER input is set to "H", mono-stable pulse is obtained at the falling 
edge of -TRIGGER input at Q and outputs. (Negative-edge Trigger) 

. Keeping-TRIGGER input at "L" , if the same pulse input (T < 2. 48RC) is applied to 
both +TRIGGER input and RETRIGGER input, retrigger operation is achieved. 

However, the last transition of this pulse input must be negative going. (Retriggei 
The width of mono-stable pulse is determined by the external resistor and capacitoi 
to be approximately t w =2.48RC. 


Note : The external resistor and capacitor should be connected as shown by broken lines 
in the logical diagram for both mono-stable and astable operations. 

The capacitor used should be non-directional . 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4047BP 


TIMING DIAGRAM 


(ASTABLE MODE) 



ti = -RC £u 


V TH 

V DP + v th 


t a = 2 ( tl + 12 ) = — 2RC £n 
TYPICAL : V TH = 1/2V DI) 


t2 = -RC £n 


V DD~ V TH 


2 V DI) -Vth 

v th( v dd~ v th) 
( v dd+ v th) ( 2v dd _v th) 

t a = 4.4 ORC 


(MONO STABLE MODE) 



ti = — RC £n 


ZlH 

v bd +v th 


1 2 — -RC £n 


V DD~ V TH 

2V DD“ V TH 


t 3 = — RC £n 


V TH 


2v PD 
t m = t 3 + t 2 = ~R C 


v th( v dd~ v th^ 


2v DD ( 2v DD“ v th) 

TYPICAL : V XH = 1/2 V DD t m = 2.4 8 RC 
Note : V X j3 : Threshold Level 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4047BP 


RECOMMENDED OPERATING CONDITIONS (v S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

V DD 


3 

- 

18 


Input Voltage 

VlN 


0 

- 

v D d 


External Resistance 

Rx 


5 

- 


n 

External Condenser 

c x 


No Limit 

WBM 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4047BP 


STATIC ELECTRICAL CHARACTERISTICS (V SS =OV) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 


MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Input 

Current 

"H” 

Level 

IlH 

V IH =18V 


■ 

0.1 

- 

10“5 

0.1 

- 

1.0 

1 

"L" 

Level 

IlL 



- 

-0.1 

- 

-10-5 

-0.1 

- 


Quiescent Device 
Current 

X DD 

V 1N =V SS» V DD 

* 

5 

10 

15 

- 

1 

2 

4 

- 

0.005 

0.010 

0.015 

1 

2 

4 

- 


H 


* All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, Cl=50 p F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

v D dW 

Output Transition Time 



5 

- 

80 

200 


(Low to High) 

t TLH 


10 

- 

50 

100 

ns 




15 

- 

40 

80 





5 


80 

200 


Output Transition Time 






(High to Low) 

t THL 


10 

- 

50 

100 

ns 




15 

- 

40 

80 


Propagation Delay Time 

tpLH 


5 

- 

290 

580 


(ASTABLE, ASTABLE 


10 

- 

110 

220 

ns 

- OSC OUT) 

tpHL 


15 

- 

70 

160 


Propagation Delay Time 

tpLH 


5 

- 

480 

960 


(ASTABLE, ASTABLE 


10 

_ 

170 

350 

ns 

- Q, Q) 

tpHL 


15 

- 

110 

250 


Propagation Delay Time 

tpLH 


5 

- 

550 

1100 


(+TRIGGER, -TRIGGER 


10 

_ 

200 

450 

ns 

- Q, TD 

tpHL 


15 

- 

130 

300 


Propagation Delay Time 

tpLH 


5 

- 

250 

600 





10 

_ 

100 

300 

ns 

(RETRIGGER - Q, Q) 

tpHL 





15 

- 

65 

200 


Propagation Delay Time 

tpLH 


5 

- 

270 

540 


(EXTERNAL RESET 


10 

_ 

100 

20Q 

ns 

- Q, TD 

tpHL 


15 

- 

65 

140 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4047BP 


DYNAMIC ElECTRICAL CHARACTERISTICS (Ta=25°C, VSS-OV, C L .50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 





1229 

Min. Pulse Width 

(+TRIGGER, -TRIGGER) 

tWH 

tWL 

9 h 

H 

■ 



m 

Min. Pulse Width 

(EXT. RESET) 

tWH 


5 

10 

15 

- 

100 

35 

25 

200 

100 

60 

ns 

Min. Pulse Width 

(RETRIGGER) 

t WH 

mi 


■ 




Max. Clock Input Rise 
Time 

Max. Clock Input Fall 
Time 

t r 

tf 


5 

10 

15 

20 

2.5 

1.0 

- 

- 

MS 

Deviation from 50% 

Duty Facter 

(Q, Q) 


tw(H)-t w (L) 

iw(L) 

x 100 (%) 

5 

10 

15 

- 

±0.2 

±0.2 

±0.1 

- 

% 

Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4047BP 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4049BP/BF 

TC4050BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4049BP/TC4049BF HEX BUFFER/CONVERTER (Inverting Type) 
TC4050BP/TC4050BF HEX BUFFER/CONVERTER (Non-Invertino Type) 


TC4049BP/BF, TC4050BP/BF contain six circuits of 
buffers. TC4049BP/BF is inverter type and TC4050BP/BF 
is non-inverter type. 

Since one TTL or DTL can be directly driven having 
large output current, these are useful for interfacing 
from CMOS to TTL or DTL. As voltage up to Vgg + 18 
volts can be applied to the input regardless of Vpj), 
these can be also used as the level converter IC’s 
which converts CMOS logical circuits of 15 volts or 
10 volts system to CMOS/TTL logical circuits of 5 
volts system. 

Ideal switching characteristic has been obtained by 
the circuit diagram of three stage inverters for 
TC4049BP/BF and two stage inverters for TC4050BP/BF. 



MPP16 (F16GC-P) 


ABSOLUTE MAXIMUM RATINGS 

CHARACTERISTIC I SYMBOL 


DC Supply Voltage 
Input Voltage VjN 

Output Voltage v 0UT 


RATINC 


V SS - 0. 5 'v V S S + 20 


Vss -0.5% VsS + 20 
Vgg “ 0 . 5 <v Vp-p + 0.5 


PIN ASSIGNMENT 


DC Input Current 

X IN 

-10 

Power Dissipation 

P D 

300 (DIP) /180 (MFP) 

Operating 
Temperature Range 

Ta 

-40% 85 

Storage 

Temperature Range 

T stg 

-65 % 150 

Lead Temp. /Time 

^sol 

260°C • 10 sec 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4049BP/BF, TC4050BP/BF 


ECOMMENDED OPERATING CONDITIONS (V ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

msm 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

18 

V 


TATIC ELECTRICAL CHARACTERISTICS (V SS =0V) 










25°C 


r 







v D d 

-4U U 



03 U 




SYMBOL 

TEST CONDITIONS 








UNITS 













(V) 

MIN. 

MAX. 

MIN. 

TYP . 

MAX. 

MIN. 

MAX. 





1 x OUT | <luA 

5 

4.95 

_ 

4.95 

5.00 

- 

4.95 

_ 


High-Level 

v OH 

10 

9.95 

_ 

9.95 

10.00 

_ 

9.95 

_ 


Output 

Voltage 




15.00 


14.95 




V IN V SS» V DD 

15 

14.95 

- 

[L4.95 

- 

— 

v 




1 I OUT 1 K1 ^ A 

5 

_ 

0.05 


0.00 

0.05 

_ 

0.05 


Low-Level 

V 0 L 

10 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 


Output Voltage 

V IN =V SS» V DD 

15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





V OH =4.6V 

5 

- 

- 

- 


- 

- 

- 





v oh =2 - 5v 

5 

-1. 4 


-1.25 


_ 

-1.0 

_ 


Output High 

I OH 











Voh=9.5V 

10 

-1.4 

- 

-1.25 


- 

-1.0 

- 


Current 


V oh =13.5V 













15 

-4.0 

- 

-3.75 


- 

-3.0 

- 





V IN= V SS> V DD 









mA 




v OL=°* ZtV 

5 

3.5 

- 

3.2 


- 

2.5 

- 


Output 

Low 

lOL 

V OL =0.5V 

10 

6.0 

_ 

5.0 


_ 

3.6 

- 


Current 

V ol -1.5V 

15 

26.0 

_ 

24.0 


_ 

18.0 

- 





V IN =V SS» V DD 













V OU T=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

V IH 

VOUT-1.0V, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 

V out =1.5V, 13.5V 

■ 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





| x OUT | <Ty A 









V 




V OU T=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

Input Low 


V OUT=1.0V, 9.0V 

10 

_ 

3.0 

_ 

4.5 

3.0 

_ 

3.0 


Voltage 

VlL 

VOUT=1.5V, 13.5V 

15 


4.0 


6.75 

4.0 

_ | 

4.0 





I x OUT 1 Kl V A 









[nput 

"H" 

Level 

UH 

V ih =18V 

18 

- 

0.3 

- 

io-5 

0.3 

- 

1.0 

yA 

Current 

"L" 

Level 

I XL 

Vi L =0V 

18 

- 

-0.3 

- 

-10-5 

-0.3 

- 

-1.0 


Quiescent 


V IN =V SS » V DD 

5 

- j 

4 

- 

0.002 

4 

- 

30 


Device 

Current 

I DD 

10 

- ' 

8 

- 

0.004 

0.008 

8 

16 


60 

120 

yA 


* 

15 

- 

16 

- 




* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4049BP/BF, TC4050BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s s 0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V DD (V) 

MIN. 

TYP. 

MAX. 

UNITS 





5 


100 

200 


Output Transition Time 






- 




t TLH 


10 

— 

50 

100 



(Low to High) 


15 

- 

40 

80 






5 

- 

50 

100 


Output Transition Time 

t THL 


10 

_ 

25 

50 



(High to Low) 



15 

- 

20 

40 






5 

- 

140 

220 



Propagation Delay 

tpLH 


10 

— 

70 

110 


CQ 

P-. 

pa 

On 

Time (Low ot High) 


15 

- 

50 

80 

ns 





5 

_ 

110 

220 

O 

Propagation Delay 



10 


50 

110 


U 

Time (High to Low) 

t pHL 


~ 





15 

- 

40 

80 



Propagation Delay 



5 

_ 

80 

180 


PQ 

tpLH 


10 

_ 

40 

100 


cu 

ca 

Time (Low to High) 


15 

- 

25 

80 


in 




5 

_ 

80 

180 


o 

<r 

o 

Propagation Delay 

t- 


10 


40 

100 


H 

Time (High to Low) 

c pHL 









15 

- 

25 

80 


Input Capacitance 

ClN 


- 

5 

7.5 

PF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 20ns 20ns 



V DD 

V SS 

V 0 H 

VOL 

V 0 H 


V 0L 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4051BP/BF, TC4052BP/BF 
TC4053BP/BF 


TC405IBP/TC4051BF SINGLE 8-CHANNEL MULTIPLEXER/DEMULTIPLEXER 
rC4052BP/TC4052BF DIFFERENTIAL 4-CHANNEL MULTIPLEXER/DEMULTIPLEXER 
TC4053BP/TC4053BF TRIPLE 2-CHANNEL MULTIPLEXER/DEMULTIPLEXER 


TC4051BP/BF, TC4052BP/BF and TC4053BP/BF are 
multiplexers with capabilities of selection and 
mixture of analog signal and digital signal. TC4051BP/| 
BF has 8 channels configuration. TC4052BP/BF has 4 
channel x 2 configuration and TC4053BP/BF has 2 channel 
x 3 configuration. 

The digital signal to the control terminal turns "ON" 
the corresponding switch of each channel, with large 
amplitude (VDD-VEE) can be switched by the control 
signal with small logical amplitude (Vdd-Vss). 

For example, in the case. of VpD=5V, Vgs=0V and Vee=- 5V 
signals between -5V and +5V can be switched from the 
logical circuit with single power supply of 5 volts. 

As the ON-resistance of each switch is low, these can 
be connected to the circuits with low input impedance. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNITS 

DC Supply Voltage 

vdd-vss 

-0.5 ~ 20 

V 

DC Supply Voltage 

V DD -V EE 

-0.5 ^ 20 

V 

Control Input Voltage 

V CIN 

V SS~ 0 * 5 ^ V D p+0. 5 

V 

Switch I/O Voltage 

Vi/Vo 

V EE“° • 5 % Vdd+0 • 5 

V 

Control Input Current 

I CIN 

±10 

mA 

Potential difference 
across I/O during ON 

V I-0 

-0.5 ^0.5 

V 

Power Dissipation 

PD 

300 (DIP)/ 180 (MFP) 

mW 

Operating Temperature 
Range 

Ta 

-40 a, 85 

°C 

Storage Temperature 
Range 

Tstg 

-65 % 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec j 


TRUTH TABLE 



MFP16 (F16GC-P) 


PIN ASSIGNMENT (TOP VIEW) 


CONTROL 

INPUTS 

"on" channel 


INHIBIT 

C^ 

B 

A 

TC4051BP 

TC4051BF 

TC4052BP 

TC4052BF 

TC4053BP 

TC4053BF 



L 

L 

L 

0 

0X,0Y 

CX 

0Y, 



■ 

L 

L 

mm 

1 

IX, 1Y 

IX 

0Y, 




L 

H 

L 

2 

2X,2Y 

OX 

1Y, 



L 

L 

H 

H 

3 


IX 

1Y, 



L 

H 

L 

L 

4 

- 

OX 

0Y, 

12 


L 

H 

L 

MU 

5 

- 

IX 

0Y, 

12 


L 

H 

E 

L 

6 


GX, 


12 


L 

H 

H 

H 

7 

- 


1Y, 

12 


H 


& 

* 

NOTE 

NOTE 

NOTE 



* DON'T CARE ^ EXCEPT TC4052 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4051BP/BF, TC4052BP/BF, TC4053BP/BF 











TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4051BP/BF, TC4052BP/BF, TC4053BP/BF 


ECOMMENDED OPERATING CONDITIONS (V S s= ov ) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

V DD“ V SS 


3 

- 

18 

V 

v dd-v ee 


3 


18 

V 

Control Input Voltage 

V CIN 


V S S 


v D d 

V 

Input /Output Voltage 

v in/ v out 


V EE 

- 

V DD 

V 


TATIC ELECTRICAL CHARACTERISTICS (Vss =0v . In case not specifically appointed, Vss-Vee) 







-40 



25°C 


85 



CHARACTERISTIC 

SYMBOL 

TEST 

V EE 

V DD 

°c 



°C 

UNITS 

CONDITIONS 








(V) 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


Control Input 
High Voltage 




5 

3.5 

_ 

3.5 

2. 75 

_ 

3.5 



VlH 

| Iis | = 10yA 


10 

15 

7.0 

11.0 

- 

7.0 

11.0 

5.50 

8.25 

_ 

7.0 

11.0 

- 






5 

_ 

1.5 

_ 

2.25 

1.5 

_ 

1.5 

Control Input 
Low Voltage 

VlL 

| Iis | =10yA 


10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 





15 

- 

4. 0 

- 

6.75 

4.0 

- 

4.0 




Vi N =5V 


5 

- 

500 

- 

200 

600 

- 

800 




Vin=2.5V 


5 

- 

850 

- 

500 

950 

- 

1300 




Vin=0. 25V 


5 

- 

500 

- 

120 

600 

- 

800 




V IN =10V 


10 

- 

210 

- 

120 

250 

- 

300 




Vi N =5V 


10 

- 

210 

- 

100 

250 

- 

300 




Vxn=0.25V 


10 

- 

210 

- 

100 

250 

- 

300 


On- St ate 

Ron 

Vin=13V 


15 

_ 

140 

_ 

80 

160 

_ 

200 


Resistance 

V in =7.5V 


15 

- 

140 

- 

60 

160 

- 

200 




V in =0.25V 


15 

- 

140 

- 

60 

160 

- 

200 




Vin=5V 

-5 

5 

- 

210 

- 

120 

250 

- 

300 




V IN =± ° • 25V 

-5 

5 

- 

210 

- 

100 

250 

- 

300 




Vin=-5V 

-5 

5 

- 

210 

- 

100 

250 

- 

300 




Vin=7.5V 

-7.5 

7.5 

- 

140 

_ 

80 

160 

_ 

200 




V in =±0.25V 

-7.5 

7.5 

- 

140 

- 

60 

160 

- 

200 




Vin=-7.5V 

-7.5 

7.5 

- 

140 

- 

60 

160 

- 

200 


AOn-State 



-2.5 

2.5 

_ 

_ 

_ 

30 

_ 

_ 

_ 


Resistance 
Between Any 

o 

1 


-5 

5 

- 

- 

- 

15 

- 

- 

- 


2 Switches 



-7.5 

7.5 

- 

- 

- 

10 

- 

- 

- 




vin=iov,v OU t=ov 

10 

- 

_ 

_ 

±0.01 

±125 

_ 

- 


Input/Output 


Vin=°V,V 0 uT = 

10V 

10 

- 

- 

- 

±0.01 

±125 

- 

- 

Q 

Leakage Current 

I OFF 

Vin=18V,V O UT=0V 

18 

- 

±250 

_ 

±0.1 

±250 

- 

±1000 



Vin=0V,V O ut = 

■18V 

18 

- 

±250 

- 

±0.1 

±250 

- 

±1000 

■ 

Quiescent 




5 

_ 

20 

_ 

0.005 

20 

_ 

150 


X DD 

Vtn=Vss» Vdd 

10 

_ 

40 

_ 

0.010 

40 

_ 

300 

II 

Device Current 

* 



80 










15 

- 

- 

0.015; 

80 

- 

600 


Input Current 

I IN 

Vih=18V 

18 

- 

0.3 

- 

10-5 

.0.3 

- 

1.0 


Vil=0V 










m 

- 


- 

■yjgy 

-0.3 

- 

-1.0 

■ ■ 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4051BP/BF, TC4052BP/BF, TC4053BP/BF 


DYNAMIC ELECTRICAL CHARACTER I ST I CS (Ta=25°C, V S s°OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 



MIN. 



UNITS 





5 

- 

450 

1000 






10 


200 

500 


Propagation Delay Time 

t pLH 

RL=10kfi 

0 

15 

- 

150 

400 


(A, B, C - OUT) 

tpHL 

C L =50pF 

-5 

5 

- 

250 

700 





-7.5 

7.5 

- 

200 






0 


| 

600 

1400 


Propagation Delay Time 


R L =10kft 

0 



250 

700 







■ 

200 

500 

ns 







300 

900 







H 

200 

500 


Propagation Delay Time 

tpLH 

R L =10kfi 



H 




(Switch IN - OUT) 

t pHL 

C L =50pF 



1 





f MAX 

R L =10kfl 



■ 




-3dB Cutoff Frequency 

(I -0) 

C L =15pF (*1) 



■ 



MHz 

Total Harmonic 


RL=10kfi 

-5 

+5 


0.1 


% 

Distortion 


f=lkHz (*2) 







-50dB Feedthrough 

_ 

R L =lkft (*3) 

-5 

+5 


500 


kHz 

Frequency 









Crosstalk 


RlN=lkfi 

0 

5 / 

- 

100 

- 




RquT = 1^^ 

0 

IQ/ 

_ 

200 


mV 

(CONTROL - OUT) 











R L =.15pF 

0 

15 

- 

300 

- 




Control Input 

- 

5 

7.5 

pF 

Input Capacitance 

^1N 

Switch I/O 

- 

10 

- 


*1 Sine wave of ±2.5Vp-p shall be used for V± s and the frequency of 20 log 10 — — --3dB 

v os 

shall be 


*2 V-^ s shall be sine wave of ±2.5Vp-p. 

V os 

*3 Sine wave of ±2.5Vp-p shall be used for V is and the frequency of 20 log 10rr^— =-50dB 

v is 

shall be feed-through. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4054BP 


C4054BP LIQUID-CRYSTAL DISPLAY DRIVER (4-SEGMENT DISPLAY DRIVER) 


C4054BP contains four circuits of liquid crystal 
field effect type) drivers. 

lien pulse is applied to DF input, the output with 
80° out of phase from DF pulse is obtained at OUT if 
nput IN is "H". If input IN is "L’\ OUT and DF 
>ulse become in-phase. 

»y applying DF input pulse to the common terminal 
back plane) of liquid crystal, the liquid crystal 
ilement can be directly driven by the input signal 
rith "H" level. This is suitable for illuminating 
:he segments of decimal point and positive or 
tegative sign. If VgE<Vss» the level conversion 
iperation which lowers only "L" side of logical 
signal can be achieved. 

ABSOLUTE MAXIMUM RATINGS 



PIN ASSIGNMENT 




213 


TOSHIBA 












TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4054BP 


RECOMMENDE OPERATING CONDITIONS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

Vdd- v ss 


3 

- 

18 

V 

V DD~ V EE 


3 

- 

18 

V 

Input Voltage 

VlN 


vss 

- 

V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V ss °OV) 


1 


SYM- 






25°C 



777 1 









CHARACTERISTIC 

BOL 

TEST CONDITION 

V DD 

(V) 









MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




1 IOUTl <1M 

5 

4.95 


4.95 

5.00 

_ 

4.95 

_ 

High-Level 

VOH 

10 

9.95 


9.95 

10.00 


9.95 


Output Voltage 

Vin = vss,v dd 








15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 




1 lOUT 1 <1'“A 

vin=Vss,Vdd 

5 


0.05 

_ 

0.00 

0.05 

_ 

0.05 

Low-Level 

Output Voltage 

V 0 L 

10 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





KS 

- 


- 


0.05 

- 

0.05 




V 0 H=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




V OH =2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 

Output High 
Current 

lOH 

VoH=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 




V oh =13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 




VIN=VSS,VDD 












VOL=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

Output Low 

I OL 

VOL=0.3V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 

Current 


Vol-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 




VlN=V S S,VDD 












V()UT = 0*5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 

Input High 

VlH 

V 0 UT=1.0V, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 

Voltage 


V 0 uT=1-5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 




1 I OUT 1 <T“A 












V 0 UT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

Input Low 


VlL 

VOUT=1.0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 

Voltage 


V 0 ut=1-5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 




I IoUT 1 “^l^A 









Input 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

Current 

"L” 

Level 

IlL 

Vil=0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4054BP 


STATIC ELECTRICAL CHARACTERISTICS (V SS =OV) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Quiescent Device 
Current 

I DD 

vin=v S s,v dd 

* 

5 

10 

15 

- 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10 

20 

- 

150 

300 

600 

uA 


t All valid input combinations. 

)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


v D d(v) 

V E e(V) 




5 

0 

- 

80 

200 



t TLH 


5 

-5 


50 

100 


)utput Transition Time 








ns 


C THL 


10 

0 

- 

50 

100 





15 

0 

- 

40 

80 





5 

0 

- 

660 

1800 


’ropagation Delay Time 

tpLH 


5 

-5 

_ 

250 

800 


(NI - OUT) 

tpHL 


10 

0 

- 

210 

680 

ns 




15 

0 

- 

140 

500 





5 

0 

- 

720 

1800 


’ropagation Delay Time 

tpLH 


5 

-5 

_ 

260 

800 


(DF IN - OUT) 

tpHL 


10 

0 

- 

240 

680 

ns 




15 

0 

- 

150 

500 





5 

0 

- 

660 

1800 


‘ropagation Delay Time 

tpLH 


5 

-5 

- 

250 

800 

ns 

(STROBE - OUT) 

tpHL 


10 

0 

- 

210 

680 





15 

0 

- 

140 

500 





5 

0 

- 

60 

220 


lin. Clcok Pulse Width 



5 

-5 


70 

220 


(STROBE) 

tWH 

I 

10 

o 

- 

20 

100 

ns 




15 

0 ! 

- 

15 

J 70 





5 

0 

- 

50 

220 


lin. Set-up Time 



5 

-5 

_ 

60 

220 


(IN - STROBE) 

tsu 


10 

o 

- 

15 

100 

ns 




15 

0 

- 

10 

70 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4054BP 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4055BP 

TC4056BP/BF 


TC4055BP LIQUID-CRYSTAL DISPLAY DRIVER 

(BCD TO 7-Segment Decoder/Driver with "Display-Frequency" Output) 

TC4056BP/TC4056BF LIQUID-CRYSTAL DISPLAY DRIVER 

(BCD TO 7-Segment Decoder/Driver with Strobed-Latch Function) 

TC4055BP, TC4056BP/BF are LC drivers which drive the 
field effect type liquid crystal with seven segments 
by BCD input. 

If DF input="L", a selected output among segment 
outputs of a through g becomes "H" level and if DF 
input="H", a selected output becomes "L" level. 

Seven segment liquid crystal element can be directly 
driven by applying the pulse in-phase with DF input 
to the common terminal (back plane) of liquid crystal. 

TC4055BP is equipped with DF output for the common 
terminal and TC4056BP/BF is equipped with the latch. 

If Vee<VsS» the level conversion operation which 
lowers only "L" side of logical signal can be 
achieved. 

MAXIMUM RATINGS PIN ASSIGNMENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4055BP, TC4056BP/BF 



RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

Vdd-vss 


3 

- 

18 


vdd-vee 


3 

- 

18 

Input Voltage 

VlN 


0 

- 

V DD 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4055BP, TC4056BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=Vee=0V) 




SYM- 






25°C 


85 










S C 


THAT? APTFR T STT P 

TEST CONDITION 

VDD 






UNIT 



BOL 











(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





V0H=4.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





Voh=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


Dutput High 
Current 

lOH 

Voh=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 





V 0 H=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





vin=vss,v D d 









mA 




V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


)utput Low 

x OL 

V O l=0.5V 

10 

1.5 


1.3 

3.8 

- 

1.1 

- 


Current 


V 0 L=1.5V 

15 

4.0 


3.4 

15.0 

- 

2.8 

- 





Vin=V S S,V DD 













VoUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

V 0 UT=1-OV, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


VoUT=1-3V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 Tout 1 <im 













VOUT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

V 

input Low 



VoUT'l.OV, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


V IL 

VouT=1.5V, 13.5V 

15 

- 

4.0 

j 

- 

6.75 

4.0 

- 

4.0 





IToutI <1*A 










input 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10~5 

0.1 

- 

1.0 

M 

lurrent 

"L" 

Level 

Til 

Vil=0V 

18 

- 

-0.1 

- 

-10“5 

-0.1 

- 

-1.0 





5 

- 

5 

- 

0.005 

5 

- 

150 


(uiescent 

lurrent 

Device 

TDD 

Vin=VsS,VdD 

10 

- 

10 

- 

0.010 

10 

- 

300 






15 

- 

20 

- 

0.015 

20 

- 

600 



k All valid input combinations. 


YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 


Vdd(v) 

V E e(V) 




5 

0 

, 

80 

200 



tTLH 


5 

-5 


50 

100 


utput Transition Time 

tTHL 


10 

0 

- 

50 

100 ! 

ns 




15 

0 

- 

40 

80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4055BP, TC4056BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, v S s=0V, C L =50 P F) 




TEST 

CONDITION 





CHARACTERISTIC 

SYMBOL 



MIN. 

TYP. 

MAX. 

UNIT 


V D d(V) 

V EE (V) 










5 

0 

- 

980 

2000 


Propagation Delay Time 
(BCD IN - 

tpLH 


5 

-5 

- 

380 

900 

ns 

7- SEGMENT OUT) 

tpHL 


10 

0 


320 

750 





15 

0 

- 

210 

500 





5 

0 

_ 

620 

1800 


Propagation Delay Time 

tpLH 


5 

-5 

_ 

240 

900 


(DF IN - 







ns 

7- SEGMENT OUT) 

tpHL 


10 

0 

- 

200 

750 





15 

0 

- 

130 

500 


* 



5 

0 

- 

570 

1500 


Propagation Delay Time 

tpLH 


5 

-5 

_ 

220 

800 

ns 

(DF IN - DF OUT) 

tpHL 


10 

0 

- 

180 

700 




15 

0 

- 

110 

550 


** 



5 

0 

- 

1000 

3100 


Propagation Delay Time 
(STROBE - 

tpLH 


5 

-5 

- 

400 

1300 

ns 

7 -SEGMENT OUT) 

tpHL 


10 

0 

- 

340 

1150 





15 

0 

- 

210 

750 


**• 



5 

0 


55 

220 


Min. Pulse Width 

t WH 


5 

-5 

- 

60 

220 

ns 

(STROBE) 


10 

0 

- 

25 

100 





15 

0 

- 

20 

70 





5 

0 

- 

50 

220 


Min. Set-up Time 

tsu 


5 

-5 

- 

50 

220 

ns 

(BCD IN - STROBE) 


10 

0 

- 

25 

100 





15 

0 

- 

20 

70 


Input Capacitance 

C IN 


- 

5 

7.5 . 

pF 


* TC4055BP, *s> TC4056BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4055BP, TC4056BP/BF 

WEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1 


WAVEFORM 2 (TC4056BP/BF) 


20ns 20ns 20ns 



WAVEFORM 3 (TC4055BP) 


WAVEFORM 4 (TC4056BP/BF) 


20ns 20ns 20ns 







TC4063BP/BF 


TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4063BP/TC4063BF 4-BIT .MAGNITUDE COMPARATOR 


TC4063BP/BF is weighted comparator which compares 
magnitude of 4 bits input data Bo through B 3 . When 
TC4063BP/BF is used, the signals of larger, smaller 
and equal can be obtained at three output lines by 
the cascade input mode of three lines of (A>B)IN, 
(A=B) IN and (A<B)IN. 

Cascade connection of n number of TC4063BP/BF ' s 
easily realizes magnitude comparator of 4 ><n bits. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V D D 

VSS-0.5- Vss +20 

V 

Input Voltage 

VlN 

Vss-0.5~V DD +0.5 

V 

Output Voltage 

v OUT 

V S S~0 • 5 — Vp D +0 . 5 

V 

DC Input Current 

In 

±10 

mA 

Power Dissipation 

pd 

300 (DIP) / 180 (MFP) 

mW 

Operating Temperature 
Range 

ta 

-40-85 

°C 

Storage Temperature 
Range 

T stg 

-65-150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 


LOGIC DIAGRAM 



PIN ASSIGNMENT 


| V DD 

| a 3 
| B 2 
| a 2 

I A 1 
I B 1 
| A 0 
| B o 

(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4063BP/BF 


'RUTH TABLE 


INPUTS 

OUTPUTS 

* Don ' t care 

COMPARING 

CASCADING 

A3,B3 

A2,B2 

Ai.Bl 

Ao,Bo 

A < B 

A=B 

A >B 

A <B 

A=B 

A >B 

A3>B3 

* 

* 

* 

* 

* 


L 

L 

H 

A3=B3 

A2>B2 

& 

* 

* 

«• 

*■ 

L 

L 

H 

A3=B3 

A2=B2 

Al>Bl 

* 

* 

* 

* 

L 

L 

H 

A3=B3 

A2=B2 

Al=Bl 

A(pB0 

* 

* 

*• 

L 

L 

H 

A3=B3 

A2=B2 

Al-Bl 

Ao=Bo 

L 

L 

H 

L 

L 

H 

A3=B3 

A2=B2 

Al=Bi 

A0=B0 

L 

H 

L 

L 

H 

L 

A3=B3 

A2=B2 

Al=Bi 

Ao=Bo 

H 

L 

L 

H 

L 

L 

A3=B3 

A2=B2 

Ai=Bi 

Ao<Bo 

*• 


* 

H 

L 

L 

A3=B3 

A2=B2 

Al<Bl 



* 

* 

H 

L 

L 

A3=B3 

A2<B2 

& 



* 

*• 

H 

L 

L 

A3<B3 

* 


* 

* 

* 

* 

H 

L 

L 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 




TYP. 

MAX. 

UNIT 

)C Supply Voltage 

Vdd 


3 

- 

18 

V 

input Voltage 

VIN 


0 

- 

vdd 

V 


;TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 



SYM- 






25°C 













:haracteristic 

BOL 

TEST CONDITION 

Vdd 

(V) 







UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 



1 IOUT 1 < l^A 

5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


ligh-Level 

VOH 

10 

9.95 


9.95 

10.00 


9.95 



)utput Voltage 

vin=vss,vdd 








15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 



1 IoutI < IaA 

5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 


..ow-Level 
)utput Voltage 

V 0 L 

10 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 


Vin=VSS,VdD 



15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




V 0 H=4.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




V oh =2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


)u tput High 
Current 

lOH 

V0H=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 

mA 



Voh=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 




vin=vss,v dd 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4063BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 



■■■1 

-40°C 

25°C 

85°C 

UNIT 




MAX. 

MIN. 

TYP. 

MAX. 



Output Low 

Current 

lOL 

Vol-O-AV 

Vql»0.5V 

V 0 L=1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

I 

mA 

Vin =v ss,v dd 

Input High 

Voltage 

VlH 

VouT=0-5V, 4.5V 

VoUT=l-0V, 9.0V 

VoUT=1.5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

1 

V 

1 lOUT 1 < IaA 

Input Low 

Voltage 

VlL 

VoUT = 0.5V, 4.5V 

V OUT =1.0V, 9.0V 

V 0 ut=1-5V, 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 


1 


1 Tout 1 < 1/*a 

Input 

Current 

"H" 

Level 

IlH 

V ih =18V 

18 

- 

0.1 

- 

10“5 

0.1 

- 

1.0 

nk 

"L" 

Level 

IlL 

V IL «0V 

18 

- 

-0.1 

- 

-10“ 5 

-0.1 

- 

-1.0 





5 

- 

5 

- 

0.005 

5 

- 

150 


Quiescent 

Current 

Device 

Idd 

Vin=Vss,VdD 

10 

- 

10 

- 

0.010 

10 

- 

300 

nk 




* 

!5 

- 

20 

- 

0.015 

20 

- 

600 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=OV, C L =50pF) 


CHARACTERISTIC 


Output Transition Time 
(Low to High) 


Output Transition Time 
(High to Low) 

Propagation Delay Time 

(COMPARING INPUTS 

- OUTPUTS) 


SYMBOL 


TEST CONDITION 


t TLH 


t THL 


t pLH 


tpHL 


v D d(v) 

5 

10 

15 

5 

10 

15 

5 

10 

15 


MIN. 


TYP. 


MAX. 


UNIT 


80 

50 

AO 

80 

50 

40 

340 

140 

100 


200 

100 

80 

200 

100 

80 

1250 

500 

350 


ns 


ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4063BP/BF 


YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 



TYP. 

MAX. 



ropagation Delay Time 

tpLH 


5 

- 

280 

1000 


(CASCADING INPUTS 


10 

_ 

110 

400 

ns 

- OUTPUTS) 

tpHL 


15 

_ 

90 

280 


nput Capacitance 

ClN 


- 

5 

7.5 

P F 


AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


COMPARING INPUTS, 

CASCADING INPUTS 


OUTPUT 


OUTPUT 


20ns 20ns 



APPLICATION CIRCUIT 


V DD 


(LSB) 

A I a 2 a 3 a 4 


Bi B 2 
(lsb) 


a 5 a 6 a 7 a 8 


b 5 b 6 b 7 


b 8 


(MSB) 
a 9 a 10 


B S B iO 
(MSB) 



A = B 
A < B 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4066BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4066BP/TC4066BF QUAD BILATERAL SWITCH 


TC4966BP/BF contains four independent circuits of 
bidirectional switches. When control input CONT is set 
to "H" level, the impedance between input and output of 
the switch becomes low and when it is set to "L H level, 
the impedance becomes high. This can be applied for 
switching of analog signals and digital signals. 

° ON-resistance, Rqn 

300ft (TYP.) VDD-VSS=5V 

110ft (TYP.) VDD-VSS=10V 

70ft (TYP.) VDD-VSS=15V 

0 OFF- resistance, ROFF 

Rq FF (TYP.) > 10 9 ft 

ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 


DC Supply Voltage Vpp ^SS-Q* 5 % VsS^O 

Control Input Voltage Vc IN ^SS“0. 5 % Vdj)+ 0. 5 y 

Switch I/O Voltage Vx/o ^SS-0. 5 ^ VdD+0. 5 V 

Power Dissipation P D 300(DIP) /180 (MFP) mW " 

Potential difference v -V +0 S v 

across I/O during ON 1 0 

Control Input Current Iq IN ±10 mA 

Operating Temperature An o r 

Range Ta ” 40 ^ 85 C 

St Range TemPeratUre T stg -65 - 150 °C 

Lead Temp. /Time T so x 260°C • 10 sec 

CIRCUIT DIAGRAM 


RATING 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4066BP/BF 


ECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 


C Supply Voltage 
nput/Output Voltage 



V DD 


Vin/Vqut 


TATIC ELECTRICAL CHARACTERISTICS 




ontrol Input 
igh Voltage 


(In case not specifically appointed, Vss=0V) 





ontrol Input 
dw Voltage 


n-State 

esistance 


| Iis | =10pA 


| Iis | =10pA 

VIN=5V 

V IN =2.5V 

Vin=0.25V 

V I N =10V 

Vi N =5V 

Vin=0.25V 

Vin=15V 

V in =7.5V 


5 3.5 

3.5 

10 7.0 

7.0 

15 11.0 

11.0 

5 

1.5 - 

10 

2.0 

15 

2.5 - 




V in =0.25V 



Vi N =5V 

-5 



Vin=±0.25V 

-5 



V IN =-5V 

-5 



Vin=7.5V 

-7.5 



V in =±0.25V 

-7.5 



V jn =-7.5V 

-7.5 

On-State 



-2.5 

esistance 
e tween Any 

Ron a 


-5 

Switches 



-7.5 


nput/Output 
eakage Current 

luiescent 
•evice Current 

n P ut I "Level 
lurrent "t" 


All valid input combinations. 


Vin=10V,V O UT=0V 
Vin=0V, VOUT=10V 
Vin=18V,VOUT=0V 

Vin=0V, V0UT=18V 

10 

10 

18 

18 

- 

±250 

±250 


±0.01 

±0.01 

±0.1 

±0.1 

±125 

±125 

±250 

±250 


5 

- 

1.0 

- 

0.001 

1.0 

V IN =V DD» V SS 

10 

- 

2.0 

- 

0.001 

2.0 

* 

15 

- 

4.0 

- 

0.002 

4.0 

Vih=18V 

18 

- 

0.3 

- 

10“ 5 

0.3 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4066BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 

SYMBOL 



MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITIONS 

V SS (V) 

V DD (V) 

Propagation Delay Time 
(IN - OUT) 

tpLH 

tpHL 

R L -10kft 

C L -50pF 

0 

0 

0 

5 

10 

15 

- 

15 

8 

5 

45 

30 

20 

ns 

Propagation Delay Time 

(CONTROL - OUT) 

tpLH 

tpHL 

R L =10k^ 

C L =50pF 

0 

0 

0 

5 

10 

15 

- 

100 

40 

35 

200 

70 

60 

Max. Control Input 
Repetition Rate 

fMAX 

(C) 

C L =15pF 

0 

0 

0 

5 

10 

15 

- 

3 

9 

11 

- 

MH: 

-3dB Cutoff Frequency 

f MAX 

(1-0) 

R L =10kS2 

C L =15pF (*1) 

-5 

5 

- 

16 

- 

Total Harmonic Distortion 

- 

R L =10kQ 
f-lkHz (*2) 

-5 

5 

- 

0.1 

- 

% 

-50dB Feedthrough 
Frequency 

* 

R L =lk ft (*3) 

-5 

5 


500 

- 

kH: 

Crosstalk 

(CONTROL - OUT) 

- 

RlN=lkft 

RouT = TDkfi 

C L =15pF 

0 

0 

0 

5 

10 

15 

- 

200 

400 

600 

- 

mV 

Input Capacitance 

C IN 

Control Input 

- 

5 

7.5 

pF 

Switch I/O 

- 

10 

- 


Vos 

*1. The Frequency at 20 log 10 ^“T = “3dB shall be fMAX(T-O) using sine wave of 
±2. 5Vp_p for V is . 

*2. Vi s shall be sine wave of ±2.5V. 

‘V os 

*3. The frequency at 20 log 10- — = -50dB shall be the feed through using sine wave 

v is 

of -2. 5V p _ p . 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4066BP/BF 












TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4068BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4068BP/TC4068BF 8- INPUT NAND/AND GATE 

The TC4068BP/BF is 8-input positive logic NAND/AND 
gate. 

Since each output of this gate is provided with a 
buffer, the input/output voltage characteristics have 
been improved, allowing noise immunity to be elevated; 
thus, the variation of propagation delay time due to 
the increase in load capacity is kept down to the 
minimum. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V D D 

Vss-0.5~V S S+20 

V 

Input Voltage 

VlN 

VSS-0.5-VDD+0.5 

V 

Output Voltage 

VOUT 

V S S-0.5~V dd +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300(DIP)/180(MFP) 

mW 

Operating Temperature 
Range 

ta 

-40-85 

°C 

Storage Temperature 
Range 

T stg 

-65-150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 




PIN ASSIGNMENT 



RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 



DC Supply Voltage 

Vdd 


3 

- 

18 

V 

Input Voltage 



0 

- 

vdd 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4068BP/BF 


TATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


HARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

VdD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

igh-Level 
utput Voltage 

V 0 H 

1 ^OUT ^ <luA 

Vin=V S S,V D D 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

ow- Level 
utput Voltage 

V 0L 

1 1 OUT 1 < 1/*A 

Vin=v S s,v dd 

5 

10 

15 

- 

0.05 

0.05 

0.05 


0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

utput High 
urrent 

I OH 

VoH=A.6V 

V 0 H=2.5V 

Voh=9. 5V 

V 0 h=13.5V 

Vin =v ss,v dd 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

'utput Low 
:urrent 

x OL 

V 0 L=0.4V 

V 0 L=0.5V 

V 0 l-1.5V 

Vin=V S S,V D D 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

nput High 
'oltage 

VlH 

VoUT=0.5V, 4.5V 

V 0 UT=1.0V, 9.0V 

v OUT“1-5V, 13.5V 

1 lOUT 1 < l^A 

5 

10 

15 

3.5 

7.0 

11.0 


3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

| 

V 

Input Low 
r oltage 

VlL 

VoUT=0.5V, 4.5V 

VoUT*l-0V, 9.0V 

V0UT=1.3V, 13.5V 

1 loUT 1 <1 aA 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

Input 

Current 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

fiA 

"L" 

Level 

IlL 

Vil=0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 

Quiescent Device 
Current 

I DD 

Vin =v SS,VdD 

* 

5 

10 

15 

- 

0.25 

0.5 

1.0 

- 

0.001 

0.001 

0.002 

0.25 

0.5 

1.0 

- 

7.5 

15 

30 

fiA 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4068BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s»0V, C L »50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd(V) 




5 

- 

80 

200 


Output Transition Time 

tTLH 


10 

- 

50 

100 


(Low to High) 


15 

- 

40 

80 





5 

- 

80 

200 

ns 

Output Transition Time 

tTHL 


10 

_ 

50 

100 


(High to Low) 



15 

- 

40 

80 



t pLH 


5 

- 

160 

320 


Propagation Delay Time 


10 

- 

70 

150 

ns 

tpHL 



15 

- 

45 

110 


Input Capacitance 

ClN 


- 

5 

7.5 

PF 


CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


CIRCUIT WAVEFORM 


20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4069UBP/UBF 


TC4069UBP/TC4069UBF HEX INVERTER 


TC4069UBP/UBF contains six circuits of inverters. 
The pin allocation is same as TC7404UB and since the 
operating current consumption is smaller, this is 
suitable for the applications of CR oscillator 
circuits, crystal oscillator circuits and linear 
amplifiers in addition to its application as 
inverters . 

Because of one stage gate configuration, the 
propagation time has been reduced. 

ABSOLUTE MAXIMUM RATINGS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4069UBP/UBF 


RECOMMENDED OPERATING CONDITIONS (V SS -OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

V DD 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (VsS'OV) 



* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4069UBP/UBF 


)YNAMiC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Eras 

lofl 





Output Transition Time 

(Low to High) 

tTLH 


5 

10 

15 

- 

130 

65 

50 


ns 

Output Transition Time 

(High to Low) 



5 

10 

15 

- 

100 

50 

40 


Propagation Delay Time 

(Low to High) 



5 

10 

15 

- 

100 

60 

50 

180 

120 

100 

Propagation Delay Time 
(High to Low) 

t pHL 



- 



Input Capacitance 



- 

7.5 

15 



JAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


2Qne 20ns 
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, TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4071BP/BF, TC4072BP/BF 
TC4075BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4071BP/TC4071BF QUAD 2 INPUT OR GATE 
TC4072BP/TC4072BF DUAL 4 INPUT OR GATE 
TC4075BP/TC4075BF TRIPLE 3 INPUT OR GATE 


TC4071BP/BF, TC4075BP/BF and TC4072BP/BF are 
positive logic OR gates with two inputs, three inputs 
and four inputs respectively. As all the outputs of 
gates are equipped with the buffer circuits of 
inverters, the input /output propagation characteristic 
has been improved and the variation of propagation 
time caused by increase of load capacity is kept 
minimum. 


ABSOLUTE MAXIMUM RATINGS 



Input Voltage 


Output Voltage 


Storage 

Temperature Rang 


Lead Temp. /Time 


SYMBOL 

RATING 

UNIT 

v dd 

V SS -0.5 ^ v SS + 20 

V 


V SS -0.5 ^ v DD + 0.5 

V 

VOUT 

V SS -0.5 ^ v DD + 0.5 

V 

I IN 

±10 

mA 

Pd 

300(DIP)/180(MFP) 

mW 

Ta 

-40 ^ 85 

°C 

T stg 

-65 * 150 

°C 

^sol 

260 °C • 10 sec 



PIN ASSIGNMENT (TOP VIEW) 



A1 B1 XI X2 B2 A2 Vo 


TC4072BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4071BP/BF, TC4072BP/BF, TC4075BP/BF 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

B353SB 

)C Supply Voltage 

V DD 


3 

- 

18 


Lnput Voltage 

ViN 


0 

- 

Vdd 



STATIC ELECTRICAL CHARACTERISTICS (Vss=0V) 





BJ23 

IB1 

-40°C | 

25°C 

85 °C 

UNITS 

MIN. 

MAX. j 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

ligh- Level 

Dutput Voltage 

V 0H 

^outI <:l p a 
Vin=V S S, V DD 

5 

10 

15 

4.95 

9.95 

14.95 

■ 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

Low-Level 
)utput Voltage 

V 0L 

1 IoutI <:L VJ A 
V IN=VSS 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

■ 

0.05 

0.05 

0.05 

Dutput High 
Current 

(TC4072BP/BF) 

(TC4075BP/BF) 

I 0H 

VOH-4. 6V 
V OH =2.5V 

V0H=9 . 5V 
V0H=13.5V 

V IN =V SS» V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

1 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

Output Low 
Current 
(TC4072BP/BF) 
(TC4075BP/BF) 

lOL 

V 0 L=0.4V 

V nl =0.5V 

V 0L =1.5V 

V IN =V SS 

5 

10 

15 

0.61 

1.5 

4.0 

1 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

1 


1 

Output High 
Current 

(TC4071BP/BF) 

I 0H 

V0H=4.6V 

V oh =9.5V 

V 0 H=13.5V 

V IN =V SS» V DD 

5 

10 

15 

-2.0 

-0.5 

-1.4 




1 

gpjily 

giW 

1 

Dutput Low 
Current 

(TC4071BP/BF) 


VoL=0.4V 

Vql=0.5V 

V 0 l-1.5V 

VlN=VsS 

5 

10 

15 

0.52 

1.3 

3.6 

1 


1 

1 


- 

Input High 

Voltage 

VlH 

V OU t=4.5V 

VOUT=9.0V 

VoUT=13.5V 

1 Tout 1 <iuA 

5 

10 

15 

3.5 

7.0 

11.0 

_ 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

Input Low 

Voltage 

VIL 

V O ut=0-5V, 4.5V 
VOUT=1.0V, 9.0V 
V0UT=1-5V, 13.5V 

1 ^OUT 1 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

Input 

Current 

"H" 

Level 

X IH 

V ih =18V 

18 

- 

0.1 

- 

mm 


BK 



"L" 

Level 

X IL 

Vil=0V 

18 

- 

-0.1 

- 

SSI 


■ 

-1.0 

Quiescent 

Device Current 

X DD 

V IN =V SS» V DD 
* 

5 

10 

15 

_ 

0.25 

0.5 

1.0 

- 

0.001 

0.001 

0.002 


B 

7.5 

15 

30 

B 


* All valid input coni) in at ions. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4071BP/BF, TC4072BP/BF, TC4075BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L °50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 
(TC4072BP/BF) 
(TC4075BP/BF) 

tTLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

Output Transition Time 
(TC4072BP/BF) 
(TC4075BP/BF) 

t THL 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

Output Transition Time 

(TC4071BP/BF) 

t TLH 


5 

10 

: 15 

- 

130 

65 

50 

400 

200 

160 

Output Transition Time 

(TC4071BP/BF) 

t THL 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

Propagation Delay Time 

(TC4071BP/BF) 

tpLH 


5 

10 

15 

- 

150 

75 

65 

300 

150 

130 

Propagation Delay Time 
(TC4071BP/BF) 

tpHL 


5 

10 

15 

- 

150 

75 

65 

300 

150 

130 

Propagation Delay Time 
(TC4072BP/BF) 

tpLH 


5 

10 

15 

- 

115 

45 

30 

250 

120 

90 

Propagation Delay Time 

(TC4072BP/BF) 

t pHL 


5 

10 

15 

- 

115 

45 

30 

250 

120 

90 

Propagation Delay Time 

(TC4075BP/BF) 

t pLH 


5 

10 

15 

- 

95 

40 

30 

250 

120 

90 

Propagation Delay Time 
(TC4075BP/BF) 

tpHL 


5 

10 

15 

- 

95 

40 

30 

250 

120 

90 

Input Capacitance 

ClN 


- 

5 

7.5 

pF 


CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4073BP/BF, TC4081BP/BF 

C 2 MOS DIGITAL INTEGRATED CIRCUIT r^AOODn 

SILICON MONOLITHIC TC40o2dP 


C4073BP/TC4073BF TRIPLE 3 INPUT AND GATE 
C4081 BP/TC4081 BF QUAD 2 INPUT AND GATE 
C4028P DUAL 4 INPUT AND GATE 


TC4081BP/BF, TC4073BP/BF and TC4082BP are posi- 
ive logic AND gates with two inputs, three inputs and 
our inputs respectively. 

ince all the outputs of these gates are equipped with 
he buffer circuits of inverters, the input/output 
ropagation characteristic has been improved and 
ariation of propagation time caused by increase of 
oad capacity is kept minimum. 

5S0LUTE MAXIMUM RATINGS 


] Supply Voltage 
iput Voltage 
ltput Voltage 
l Input Current 

>wer Dissipation 
>e rating 

tmperature Range 
:orage 

imperature Range 
lad Temp. /Time 



239 


TOSHIBA 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4073BP/BF, TC4081BP/BF, TC4082BP 


RECOMMENDED OPERATING CONDITIONS (V SS -0V) 


CHARACTERISTIC 

SYMBOL 



TYP. 

MAX. ! 

DC Supply Voltage 

VDD 


3 

_ 



Vtn 



- 

VDD i 


STATIC ELECTRICAL CHARACTERISTICS (Vos^OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

High-Level 

Output Voltage 

V 0H 

UoutI <iyA 
vin=v D d 

Low-Level 

Output Voltage 

V 0 L 

UoutI <;l P a 

V IN =V SS» V DD 

Output High 
Current 

(TC4073BP/BF) 

(Tf 4082RP/BF') 

lOH 

Voh=A.6V 
V 0 H=2.5V 
v OH=9. 5V 
V OH =13.3V 



V IN =V DD 

Output Low 
Current 

(TC4073BP/BF) 

lOL 

V OL =0.4V 

V O l=0.5V 

VoL=1.5V 

(TC4082BP/BF) 


V IN =V SS» V DD 



4.93 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

- 

0.00 

0.05 

- 

0.00 

0.05 

- 

o 

o 

o 

I 0.05 

-0.51 

-1.0 

- 

-2.1 

-4.0 

- 

-1.3 

-2.2 

- 

-3.4 

-9.0 

- 

0.51 

1.5 

- 

1.3 

i 3.8 

- 

3.4 

15.0 

_ 



Output High 
Current 
(TC4081BP/BF) 


V 0H =4.6V 

T V 0 H=9.5V 

0H VqH =13 - 5v 
Vin=VdD 

Vol=0.4V 
Vol=0.5V 
I OL Vql*1.5V 


Output Low 
Current 
(TC4081BP/BF) 

Input High 
Voltage 


Input Low 
Voltage 


Quiescent 
Device Current 


*A11 valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4073BP/BF, TC4081BP/BF, TC4082BP 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, Cl=50 p f) 



(TC4082BP) 15 

Input Capacitance Cin 

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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“ TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4076BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4076BP 4-BIT D-TYPE REGISTER 


TC4076BP is the register which consists of four D type 
flip-flops having 3-stage outputs, and these four 
flip-flops are controlled by common CLOCK input and 
RESET input. 

When both of INPUT DISABLE inputs Gl and G2 are at 
"L", data inputs Dl through D4 are stored in F/F’s at 
the rising edge of CLOCK input, and with other 
combination of Gl and G2, the previous conditions of 
F/F’s are retained even if the rising edge of CLOCK 
occurs. When both of OUTPUT DISABLE inputs M and N 
are at "L”, the outputs of flip-flops appear at Ql 
through Q4 outputs, and with any other combinations 
of M and N, the outputs have high impedance. RESET is 
active with "H" level. 


MAXIMUM RATINGS 



PIN ASSIGNMENT 


CHARACTERISTIC 


DC Supply Voltage 
Input Voltage 

Output Voltage 

DC Input Current 
Power Dissipation 
Operating Temperature 
Range 

Storage Temperature 

Range 

Lead Temp. /Time 


VSS-0.5 -VSS+20 
VSS-0-5 ^Vpp-K).5 
VSS-0» 5 — Vdd+0. 5 
±10 


OUTPUT 

DISABLE 



10 I Q 2 DATA IN 
9 | Q DISABLE 


260°C * 10 sec 


(TOP VIEW) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4076PP 

RECOMMENDED OPERATING CONDITIONS (Vss=OV) 



[Input Voltage | VlN | | 0 | — | Vpp | V 

STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4076BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 





■■■ 

-40°C 

25°C 








TYP. 




9 



vout~tsv 

18 

- 

0.4 

H 

IB 


HI 



"L" 

Level 

IDL 

VquT =ov 

18 

- 


B 


-0.4 

B 






5 

- 


mm. 

0.005 

5 

- 

150 

mm 

Quiescent 

Current 

Device 

IDD 

vin-v ss ,v dd 

10 

- 


H 

0.010 

10 

- 

300 

M 

1^ 



* 

15 

- 


i 

0.015 

20 

- 

600 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 





UNIT 

Vdd(V) 




5 

- 

80 

200 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

- 

80 

200 

Output Transition Time 
(High to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 



tpLH 


5 

_ 

250 

600 


Propagation Delay Time 


10 


95 

250 

ns 

(CLOCK - Q) 

tpHL 





15 

- 

65 

180 





5 

_ 

230 

460 


Propagation Delay Time 
(RESET - Q) 

tpHL 


10 

- 

90 

200 

ns 


I 


15 

- 

60 

150 


Three State Disable 

tpHZ 


5 

- 

100 

300 


Time 

RL=lki2 

10 

_ 

45 

120 


(OUTPUT DISABLE - Q) 

tpLZ 

15 

- 

35 

90 

ns 


Three State Disable 

tpZH 


5 

- 

110 

300 

Time 

(OUTPUT DISABLE - Q) 

RL=lka 

10 

- 

40 

150 


tpZL 


15 

- 

30 

120 





5 

3 

7 

- 


Max. Clock Frequency 

f CL 


10 

6 

21 

- 

MHz 




15 

8 

24 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4076BP 


JYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 










5 

- 

70 

200 


lin. Clock Pulse Width 

t w 


10 

- 

25 

100 

ns 




15 

- 

20 

80 





5 

- 

100 

200 


lin. Pulse Width 
(RESET) 

tWH 


10 

- 

40 

80 

ns 




15 

- 

30 

60 


lax. Clock Input Rise 



5 

20 

- 

- 


"ime. 

lax. Clock Input Fall 

trCL 

tfCL 


10 

2.5 

- 

- 

JUS 

"ime. 


15 

1.0 

- 

- 





5 

_ 

75 

150 


lin. Set-up Time 
(DATA - CLOCK) 

tsu 


10 

- 

30 

60 

ns 




15 

- 

20 

40 


lin. Set-up Time 



5 

- 

100 

200 


(DATA INPUT DISABLE 

tsu 


10 

- 

40 

80 

ns 

- CLOCK) 



15 

- 

25 

50 


Lnput Capacitance 

ClN 


- 

5 

7.5 

P F 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1 


20ns 20ne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4076BP 

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4077BP/BF 


TC4077BP/TC4077BF QUAD EXCLUSI VE-NOR GATE 

The TC4077BP/BF is quad exclusive-NOR gate. 

Since all the outputs are provided with the buffers 
of two stage inverters, the input/output voltage 
characteristics have been improved. Thus an increase 
in propagation delay time caused by an increas in 
load capacity is kept to a minimum. 

Therefore, this gate can -be widely applied to digital 
comparators, parity circuits, etc. 


SYMBOL 

VDD 

VlN 

VOUT 



MAXIMUM RATINGS 


; CHARACTERISTIC 
DC Supply Voltage 
Input Voltage 
Output Voltage 


DC Input Current 

Power Dissipation 

Operating Temperature 
Range 

Storage Temperature 
Range 

Lead Temp. /Time 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4077BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S S=0V) 


CHARACTERISTIC 

||S 



-40°C 

25°C 

85°C 





TYP. 




High-Level 

Output Voltage 

VOH 

1 1 OUT 1 < 

v in= v ss,v dd 


4.95 

9.95 

14.95 


4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

_ 


Low-Level 

Output Voltage 

V 0L 

1 lOUT 1 <1M 

vin=vss,Vdd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 
Current 

lOH 

v 0H = 4.6V 

V OH =2.5V 

V OH *9.5V 

V OH =13.5V 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

v in =v ss,v dd 

Output Low 
Current 

IOL 

V 0 L=0.4V 

V 0 L=0-5V 

V 0 l-1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

Vin=VsS,Vdd 

Input High 
Voltage 

VlH 

VoUT=0.3V, 4.5V 

VOUT-1.0V, 9.0V 

VOUT-1.5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

1 1 OUT 1 < 1/*A 

Input Low 

Voltage 

VlL 

VoUT=0.5V, 4.5V 

V 0 UT=1.0V, 9.0V 

V 0 UT=1*5V, 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0! 

4.0 

1 lOUT 1 

Input 

Current 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

M 

"L" 

Level 

IlL 

Vi L =0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 

Quiescent Device 
Current 

IDD 

Vin=VsS,Vdd 

5 

10 

15 

- 

1 

2 

4 

- 

0.001 

0.001 

0.002 

1 

2 

4 

- 

7.5 

15 

30 

aA 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4077BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 





UNIT 


Dutput Transition Time 



H 


80 

50 

200 

100 


t TLH 




(Low to High) 


15 

- 

40 

80 

ns 









Dutput Transition Time 



5 

- 

80 

200 


t THL 


10 

- 

50 

100 


(High to Low) 



15 

- 

40 

80 



t pLH 


5 

- 

130 

280 


Propagation Delay Time 


10 

- 

60 

130 

ns 

tpHL 



15 

- 

50 

100 


Input Capacitance 

ClN 


- 

5 

7.5 

P F 


CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

CIRCUIT WAVEFORM 



i” 


i C L == 5 0 pF 


rb 


20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4078BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4Q78BP/TC4078BF 8- INPUT NOR/OR GATE 

The TC4078BP/BF is 8-bit positive logic NOR/OR gate. 
Since each output of this gate is provided with a 
buffer, the input/output voltage characteristics have 
been improved, allowing noise immunity to be 
elevated; thus, the variation of propagation delay 
time due to the increase in load capacity is kept to 
the minimum. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

vdd 

VSS-0.5-VSS+20 

V 

Input Voltage 

VlN 

V S S-0.5~V dd +0.5 

V 

Output Voltage 

v OUT 

VSS”0. 5 — V DD +0. 5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300(DIP)/180(MFP) 

mW 

Operating Temperature 
Range 

t a 

i 

o 

/ 

CO 

Ln 

°C 

Storage Temperature 
Range 

T stg 

-65 — 150 

°c 

Lead Temp. /Time 

Tsoi 

260°C • lOsce 


LOGIC DIAGRAM 




PIN ASSIGNMENT 



RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 



TYP. 


UNIT 

DC Supply Voltage 

vdd 


3 

- 

18 

HD 

Input Voltage 

VlN 


0 

- 


DD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4078BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 










25°C 








SYM- 


VdD 

- 4 U L 





fUADA r’TTTP T CTTP 

TEST CONDITION 








UNIT 



BOL 











(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 






5 

4.95 

_ 

4.95 

5.00 


4.95 

_ 


ligh-Level 

Output Voltage 

VOH 

1 ToutI < 

vin=vss,v dd 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

- 





15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 




1 lOUT 1 <1^A 

5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 















VOL 


10 


0.05 


0.00 

0.05 

— 

0.05 


Jutput Voltage 

vin=vss,vdd 








15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





Voh = A. 6V 

5 

-0.61 

- 

-0.51 

- 1.0 

- 

-0.42 

- 





V OH =2.5V 

5 

-2.5 

- 

- 2.1 

-4.0 

- 

-1.7 

- 


)utput High 
Current 

I 0H 

V 0 H=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

- 1.1 

- 





V 0 h=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





v IN =v SS,Vdd 













V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

mA 

Output Low 

I 0L 

V 0 L=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


Vql-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





V IN =V SS,V DD 













VoUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Lnput High 

VlH 

V()UT=1-0V, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


/oltage 


Vqut^I-^V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 IoUT 1 <1M 









V 




V 0 UT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

Lnput Low 


VlL 

V0UT=1*0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


/oltage 


VoUT=1-5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 Tout 1 <im 










Lnput 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10“5 

0.1 

- 

1.0 

fj-k 

Current 

" L " 

Level 

IlL 

Vil=0V 

18 

- 

-0.1 

- 

-10-3 

- 0.1 

- 

- 1.0 






5 

- 

0.25 

- 

0.001 

0.25 

- 

7.5 


Quiescent 

2urrent 

Device 

I DD 

Vin=VsS,Vdd 

10 

- 

0.5 

- 

0.001 

0.5 

- 

15 

M 





15 

- 

1.0 

- 

0.002 

1.0 

- 

30 



* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4078BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, c L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V D d(V) 

MIN. 



UNIT 

Output Transition Time 

(Low to High) 

t TLH 


5 

10 

15 

- 

80 

50 

40 


ns 

Output Transition Time 

(High to Low) 

tTHL 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

Propagation Delay Time 

t pLH 

t pHL 


5 

10 

15 

- 




Input Capacitance 

ClN 


- 

5 

7.5 

pF 


CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

CIRCUIT WAVEFORM 


20ns 20 ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4085BP 


C4085BP DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE 


TC4085BP contains two circuits of AND-OR select 
>ates and the outputs are inverted. The circuit 
:onsists of two 2 input AND gates and one NOR gate, 
md the logical equation of the output is as follows. 


OUT = A-B + O D + INH 

If INH input is set at "H", the select operation 
Ls inhibited having OUT="L", so that this input can 
>e used as an expander terminal for connecting 
rC4081B, etc. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


>C Supply Voltage 

VDD 

V SS - 0.5 ^ V SS + 20 

V 

'nput Voltage 

VlN 

V SS - 0.5 ^ v DD + 0.5 

V 

lutput Voltage 

VOUT 

V SS -0.5 ^ v DD + 0.5 

V 

)C Input Current 

Tin 

±10 

mA 

'ower Dissipation 

pd 

300 

mW 

>pe rating 
temperature Range 

Ta 

-40 ~ 85 

°C 

Itorage 

temperature Range 

T stg 

-65 ^ 150 

ma 

,ead Temp. /Time 

Tsoi 

260°C • 10 sec 


.OGIC DIAGRAM 




PIN ASSIGNMENT 


A 1 | 

— 

1 



14 

1 V DD 

B1 1 

2 

13 

1 D 1 

OUTI | 

3 

12 

1 C 1 

OUT 2 | 

4 

11 

| IN HIBIT2 

A2 1 

5 

10 

| INHIBIT1 

B2 | 

6 

9 

| D2 

Vss I 

7 

8 

j 02 






i 










TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4085BP 


RECOMMENDED OPERATING CONDITIONS (V ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 




DC Supply Voltage 

V D D 


3 

- 

18 

S3 

Input Voltage 

VlN 


0 

- 

V DD 



STATIC ELECTRICAL CHARACTERISTICS (V S S=OV) 





■— 

-40 °C 

25 °C 

85°C 

UNITS 




MAX. 

MIN. 

TYP . 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

V 0H 

1 ToutI <1 ^ iA 

V IN =V SS 9 V DD 

5 

10 

15 

4.95 

9.95 

15.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

Low-Level 

Output Voltage 

V 0L 

1 x OUT 1 <3 -V A 
V IN =V SS» V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

lOH 

V OH =4.6V 

V 0h =2.5V 

V OH =9.5V 

V oh =.13.5V 

5 

5 

10 

15 

-0.2 

-0.5 

-1.4 

- 

-0.16 

-0.4 

-1.2 


_ 

-0.12 

-0.3 

-1.0 

- 

mA 

v IN=V S s, V DD 

Output Low 

Current 

IOL 

V ol =0.4V 

V 0 Lf 0 . 5V 
V 0L -1.5V 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


_ 

0.36 

0.9 

2.4 

- 

V IN= V SS» V DD 

Input High 

Voltage 

V IH 

V O ut=0.5V, 4.5V 

VOUT=1.0V, 9.0V 
V OUT=l*5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

_ 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

| x 0UT | <ly A 

Input Low 

Voltage 

VlL 

Vout = 0.5V, 4.5V 
VquT'I-OV, 9.0V 
VOUT=1.5V, 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

1 I OUT 1 <] -VJ A 

Input 

Current 

"H" 

Level 

IlH 

V ih =18V 

18 

- 

0.3 

- 

10-5 

0.3 

- 

1.0 

mA 

"L M 

Level 

IlL 

Vi L =0V 

18 

- 

-0.3 

- 

-10 -5 

-0.3 

- 

-1.0 

Quiescent 

Device Current 

I DD 

J 

V IN =V SS > V DD 
* 

5 

10 

15 

- 

1 

2 

4 

- 

0.001 

0.001 

0.002 

1 

2 

4 

- 

7.5 
15 1 
30 

yA 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4085BP 


)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V SS =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

vdd 

MIN. 




(V) 



)utput Transition Time 
(Low to High) 

)utput Transition Time 
(High to Low) 

Propagation Delay Time 
(A, B, C, D - OUT) 

‘ropagation Delay Time 
(A, B, C, D -OUT) 

ropagation Delay Time 
(INH - OUT) 

ropagation Delay Time 
(INH - OUT) 

nput Capacitance 



AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 













TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4086BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40S6BP EXPANDABLE 4-WIDE 2-INPUT AMD-OR- INVERT GATE 

TC4086BP contains four 2 input AND gates and one OR 
gate which logically adds (OR) all the AND gates 
having an expander input to form AND-OR-select gate, 
and the output is inverted. 

INH/EXP input and ENABLE/EXP input are the expander 
inputs to connect other AND gates and select gate and 
these can be used as INHIBIT input to inhibit the 
select operation besides of the expander function. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V D D 

V S S-0.5~V SS +20 

V 

Input Voltage 

VlN 

VsS-0.5~V DD +0.5 

V 

Output Voltage 

VOUT 

Vss-0.5~V dd +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Operating Temperature 
Range 

ta 

-40 — 85 

°C 

Storage Temperature 
Range 

T stg 

-65-150 

°c 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


CIRCUIT DIAGRAM 


VDD 





LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4086BP 


COMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

vdd 


3 

- 

18 

V 

Dut Voltage 

VlN 


0 

- 

vdd 

V 


ATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


ELARACTERISTIC 

SYM- 

BOL 



-40°C 

25°C 



TEST CONDITION 

Vdd 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 



gh-Level 
tput Voltage 

V 0H 

^OUT^ <im 

Vin=vss,v dd 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

w-Level 
tput Voltage 

VOL 

1 ^OUT l < 1 '“ A 
Vin=VsS,V D D 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

tput High 
rrent 

lOH 

VoH = 4. 6V 

V 0 H=2.5V 

VoH=9.5V 

V OH =13.5V 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

Vin =v SS»Vdd 

tput Low 
rrent 

lOL 

V OL =0.4V 

V O l=0.5V 

Vql-1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

Vin=VsS,Vdd 

put High 
ltage 

VlH 

VouT=0-5V, 4.3V 

V 0 UT=1*0V, 9.0V 

VoUT=l-5V, 13.5V 

5 

10 

15 

; 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3. 5^ 

7.0 

11.0 

- 

V 

1 1 OUT 1 <1 M 

put Low 
ltage 

V 1L 

V 0 UT=0*5V,» 4.5V 

VoUT=l-0V, 9.0V 

V 0U t=1.5V, 13.5V 

5| 

10 

15 

- 

1.5 

3.0 

4.0 


2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

1 lOUT 1 < l^A 

iput 

irrent 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1] 

> | 

10~ 5 

0.1| 

B 

l.Oj 

M 

"L" 

Level 

I 1L 

Vi L =0V 

18 

- 

-0.1 

- 

-10~ 5 


B 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4086BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 



SYM- 



1 “ 

1 


25°C 


85‘ 



CHARACTERISTIC 

TEST CONDITION 

VDD 

(V) 





*C 

UNI 

BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




5 

- 

1 

- 

0.001 

1 

- 

7.5 


Quiescent Device 
Current 

Idd 

vin=vss,vdd 

10 

- 

2 

- 

0.002 

2 

- 

15 

M 



* 

15 

- 

4 

- 

0.004 

4 

- 

30 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C T =50pF) 


CHARACTERISTIC 


SYMBOL TEST CONDITION 


v D d(v) 


MIN. 


TYP. 


MAX. 


UNIT 


Output Transition Time 
(Low to High) 


t TLH 


5 

10 

15 


80 

50 

40 


200 

100 

80 


Output Transition Time 
(High to Low) 


tTHL 


5 

10 

15 


80 

50 

40 


200 

100 

80 


Propagation Delay Time 
(DATA - OUT) 


tpLH 


5 

10 

15 


110 

45 

30 


450 

180 

120 


Propagation Delay Time 
(DATA - OUT) 


tpHL 


5 

10 

15 


110 

45 

35 


450 

180 

120 


Propagation Delay Time 
(INHIBIT - OUT) 


tpLH 


5 

10 

15 


75 

35 

25 


300 

120 

80 


Propagation Delay Time 
(INHIBIT - OUT) 


t pHL 


5 

10 

15 


70 

30 

25 


300 

120 

80 


Propagation Delay Time 
(ENABLE - OUT) 


tpLH 


5 

10 

15 


95 

40 

30 


300 

120 

80 


Propagation Delay Time 
(ENABLE - OUT) 


tpHL 


5 

10 

15 


90 

40 

30 


300 

120 

80 


Input Capacitance 


ClN 


7.5 


pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4086BP 


IAVEF0RM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4093BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4093BP/TC4093BF QUAD 2-IflPUT HAND SCHMITT TRIGGERS 

The TC4093BP/BF is a quad 2-input NAND gate having 
Schmitt trigger function for all the input terminals. 
Since the circuit threshold voltage varies with rising 
time and falling time of the input waveform (Vp and 
Vn), this gate can be used for a wide variety of 
applications to line receivers, waveform shaping, 
as table multivibrators, monosatable multivibrators, 
etc. in addition to requalar NAND gates. 

As the TC4093BP/BF and the TC4011B are identical in 
pin assignment, they are compatible each other. 


MAXIMUM RATINGS 


nUARArTF.RTSTTr 









TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4093BP/BF 


AMENDED OPERATING CONDITIONS (Vss=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

Vdd 


3 

- 

18 

V 

>ut Voltage 

VlN 


0 

- 

v D d 

V 


iTIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


LARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

Vdd 

(V) 

-40°C 

25°C 

85°C 


MIN. 

MAX. 

MIN. 

TYP. 

MAX. 



;h-Level 
:put Voltage 

V 0H 

1 loUT ^ < 
vin =v ss,v dd 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

/-Level 
:put Voltage 

VOL 

1 IoUT l < A 

v in =v dd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 


:put High 
rrent 

lOH 

V OH =4.6V 

V 0 H=2.5V 

V OH =9.5V 

V OH =13.5V 

vin=vss,v D d 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 



:put Low 

Trent 

iOL 

V 0 L=0-4V 

V 0 L=0.5V 

Vol-1.5V 

Vin-Vdd 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 


*h Threshold 
Ltage 

V P 

V 0 UT=0-5V, 4.5V 

V 0UT=1-°V, 9.0V 

VoUT=l*5V, 13.5V 

5 

10 

15 

- 

- 

2.05 

4.1 

6.2 

2.8 

5.3 

7.8 

3.55 

7.0 

10.4 

■ 



*r Threshold 
Ltage 

V N 

V O uT=0.5V, 4.5V 

V OUT =1.0V, 9.0V 

V0UT=1.5V, 13.5V 

5 

10 

15 

- 

- 

1.5 

3.2 

4.8 

2.3 

4.5 

6.6 

3.15 

6.3 

9.3 

- 

- 

steresis 

ltage 

Vh 


5 

10 

15 

- 

- 

0.2 

0.3 

0.45 

0.5 

0.8 

i.2 

0.85 

1.4 

1.9 

- 

- 

put 

rrent 

"H" 

Level 

IlH 

Vi H =18V 

18 

- 

0.1 

- 

10-5 

0.1 

■ 

1.0 

uk 

"L" 

Level 

IlL 

Vi L =0V 

18 

- 

-0.1 

- 

-10” ^ 

-0.1 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4093BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

VDD 

(V) 

-40°C 

25°C 

85°C 

UN] 








Quiescent Device 
Current 

Idd 

Vin=v ss ,v dd 

* 

5 

10 

15 

- 

1 

2 

4 

- 

0.001 

0.002 

0.004 

1 

2 

4 

- 

7.5 

15 

30 

tit 


* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 



TYP. 






UNIT 

Output Transition Time 



5 

10 

- 

80 

50 

200 

100 




— 


(Low to High) 


15 

- 

40 

80 

ns 








Output Transition Time 




■ 







■ 




(High to Low) 












■HH 


■ 


Propagation Delay Time 



■ 



ns 




1 


m 


Input Capacitance 



- 

5 

7.5 

pF 


CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


CIRCUIT 


V DD 


PULSE , 
GENERATOR 



I 


OUTPUT 
C L =5 0pF 


DUTY RATIO = 50%, f = 500kHz 


WAVEFORM 


20ne 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4094BP/BF 


TC4094BP/TC4094BF 8-STAGE SHIFT-AND-STORE BlfeREGISTER 

TC4094BP/BF is a SHIFT and STORE REGISTER that con- 
sists of an 8 -bit shift register and an 8 -bit latch. 
The read data in the shift register can be taken in 
the latch through the asynchronous STROBE input; 
therefore, the data transfer mode can hold output. 

\nd, since the parallel output is of 3-state 
construction, it can be directly connected to the 
3-bit busline. 

This register can be applied to Serial-to-parallel 
conversion, data receivers, etc. 


1AXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

>C Supply Voltage 

V D D 

VSS-0.5-VSS+20 

V 

.nput Voltage 

VlN 

V S S-0.5-V DD +0.5 

V 

Output Voltage 

v OUT 

VSS-0.5 — Vpp+O. 5 

V 

•C Input Current 

1 IN 

±10 

mA 

ower Dissipation 

PD 

300 (DIP) / 180 (MFP) 

mW 

perating Temperature 
ange 

t a 

-40 -85 

°C 

torage Temperature 
ange 

T stg 

-65 -150 

°c 

ead Temp. /Time 

Tsoi 

260°C • lOsec 



PIN ASSIGNMENT 


V DD 
OUTPUT 
ENABLE 

0 5 
*6 
0 7 
0 8 
Os 
Os 

(TOP VIEW) 


STROBE | 

1 

16 

DATA | 

2 

15 

CLOCK | 

3 

14 

^1 1 

4 

13 

02 | 

5 

12 

^3 | 

6 

11 

O4 | 

7 

10 

V SS 1 

8 

9 


LOCK DIAGRAM 


SERIAL 

OUTPUT 



PARALLEL OUTPUTS 


TRUTH TABLE 


CK 

OE 

ST 


PO 

SO 1 


01 

On 

Os 

tfs 

T 

H 

H 

L 

L 

0n-l 

0.7 

NC 

J 

H 

H 

H 

H 

0n-l 

O 7 

NC 

I 

H 

L 

0 

NC 

NC 

07 

NC 

I 

L 

0 

»• 

HZ 

HZ 

07 

NC 

\ 

H 

0 

0 

NC 

NC 

NC 

Os 

1 

L 

» 

0 

HZ 

HZ 

NC 

0s 


CK = Clock & = Dodt care 

0E = Output Enable NC=No Change 
ST = Strobe HZ=High 

D = Data Impedance 

P0= Parallel Outputs 
SO = Serial Output 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4094BP/BF 


RECOMMENDED OPERATING CONDITIONS (V S S=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

V D D 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

VDD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


— 


SYM- 






25°C 








VdD 

-4U U 





rHARArTFRTSTTr 

TEST CONDITION 








UNIT 



BOL 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




1 IOUT 1 <1M 

Vin=VsS,Vdd 

5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


High-Level 

Output Voltage 

v OH 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

- 






15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 





1 IoUT 1 "^l^A 

5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 

V 









Output Voltage 

V 0 L 

Vin=Vss,Vdd 

10 


0.05 

- 

0.00 

0.05 

- 

0.05 






15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





V 0 h=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





VoH=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

_ 

-1.7 

- 


Output High 
Current 

lOH 

Voh=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 





Voh=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





vin=vss,vdd 









mA 




V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

Output Low 

l OL 

V OL =0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


VOL-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





V IN =V SS> V DD 













V 0 UT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

VoUT*1.0V, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V 0 uT=1-5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 IoutJ^t^a 









V 




VquT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

Input Low 


VlL 

VouT=l*0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


V 0 ut=1-5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





I IoUT 1 <1^ 










Input 

"H" 

Level 

IlH 

VlH^lSV 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

M 

Current 

"L" 

Level 

IlL 

Vi L =0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4094BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 





Bum 

mm 



IDH V 0H =18V 
I DL VOH'OV 


l W V IN =Vss,Vdd 


*A11 valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V s s=0V, C L =50pF) 


CHARACTERISTIC 


Output Transition Time 
(Low to High) 


SYMBOL TEST CONDITION 


Output Transition Time 
(High to Low) 

t THL 

Propagation Delay Time 

tpLH 

(CLOCK - Qs) 

tpHL 

Propagation Delay Time 

tpLH 

(CLOCK - Qs ? ) 

tpHL 

Propagation Delay Time 

tpLH 


Propagation Delay Time 
(STROBE - Qn) 


Three State Disable 
Time 

(OUTPUT ENABLE - Qn) 



TOSHIBA 


266 
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DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 


SYMBOL TEST CONDITION 


Three State Disable 
Time 

(OUTPUT ENABLE - Qn) 


Min. Clock Pulse Width 


Min. Pulse Width 
(STROBE) 


Max. Clock Frequency 


Max. Clock Input Rise 
Time. 

Max. Clock Input Fall 
Time. 


TC4094BP/BF 


Min. Set-up Time 
(DATA - CLOCK) 

tsu 


5 

10 

15 

- 

20 

8 

6 

125 

: 

55 

35 

ns 

Input Capacitance 

Cin 

i 

- 

5 

7.5 

P F 


I 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4094BP/BF 

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4099BP/BF 


TC4099BP/TC4099BF 8-BIT ADDRESSABLE LATCH 

TC4099BP/BF is eight bit latch having one common data 
input line and eight independent output lines and the 
latches are controlled by three bit binary address 
inputs (A0,Ai and A2). 

When WRITE DISABLE input and RESET input is "L", the 
data is written into the bit selected by the binary 
address input and other bits retain their previous 
conditions. When W. DISABLE input becomes M H", write 
into any bits is inhibited. When W. DISABLE input 
and RESET input are "H" , all the bits are reset to 
"L". 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

v dd 

VSS-O.5 ~Vss+20 

V 

Input Voltage 

VlN 

VsS-0.5 ~~VdD+0.5 

V 

Output Voltage 

VOUT 

VsS-0.5 ~V D d+0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

pd 

300 (DIP) / 180 (MFP) 

mW 

Operating Temperature 
Range 

Ta 

-40 -85 

°C 

Storage Temperature 
Range 

T stg 

-65 ~~ 150 

°C 

Lead Temp. /Time 

T sol 

260°C • 10 sec 



PIN ASSIGNMENT 



LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4099BP/BF 


TRUTH TABLE 


CONTROL INPUTS 

ADDRESS INPUTS 

OUTPUTS 

RESET 

WRITE 

DISABLE 

a 2 

Al 

AO 

QO 

Ql 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

H 

H 

* 

* 

& 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

* 

* 

* 

- 

- 

- 

- 

- 

- 

- 

- 

H 

L 

L 

L 

L 

D 

L 

L 

L 

L 

■9 

L 

L 

H 

L 

L 

L 

H 

L 

D 

L 

L 

L 

L 

mm 

L 

H 

L 

m 


■a 

L 

L 

D 

L 

L 

L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 


L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

D 

L 

L 

L 

H 

L 

H 

L 

H 

L 

■1 

L 

L 

L 

D 

L 

L 

H 

L 

H 

H 

L 

L 

■1 

L 

L 

■9 

L 

D 

L 

H 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

mm 

D 

L 

L 

L 

L 

L 

D 

- 

- ! 

- 

- 

- 

- 

- 

L 

L 

L 

L 

H 

- 

D 

- 

- 

- 

- 

- 

- 

L 

L 

L 

H 

L 

- 

- 

D 

- 

- 

- 

- 

- 

L 

L 

L 

H 

H 

- 

- 

- 

D 

- 

- 

- 

- 

L 

L 

H 

L 

L 

- 

- 

- 

- 

D 

- 

- 

- 

L 

L 

H 


H 

- 

- 

- 

- 

- 

D 

- 

- 

L 

L 

H 

H 

L 

- 

- 

- 

- 

- 

- 


- 

L 

L 




- 

- 


- 

- 

- 

- 

D 


* : Don’t care D : Data input - : Holds previous data 


RECOMMENDED OPERATING CONDITIONS (V ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 



3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 


V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

vdd 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Output Voltage 

VOH 

1 IoUT 1 <1^A 

V IN =V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 

■ 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4099BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V ss =0V) 


CHARACTERISTIC 

SYM- 

BOL 



-40°C 

25°C 

85°C 

UNIT 

TEST CONDITION 

V DD 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Low-Level 

Output Voltage 

VOL 

lIOUT 1 < 1>“A 

vin=Vss,v dd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

V 

)utput High 
Current 

lOH 

Voh=4.6V 

V 0 H=2.5V 

V 0 H=9.5V 

V OH =13.5V 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

" 

mA 

V IN =V SS, V DD 

)utput Low 
'.urrent 

lOL 

V O l=0.4V 

V O L=0.5V 

V 0 l-1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

Vin=VsS,V DD 

nput High 
oltage 

VlH 

VouT=0*3V, 4.5V 

V OUT=1-OV, 9.0V 

VoUT=l*5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

1 IoUT 1 <1 aA 

nput Low 
oltage 

VlL 

VoUT=0.5V, 4.5V 

V 0UT =1 - 0V > 9.0V 
VoUT=l*5V, 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

I lOUT 1<1 aA 

nput 

urrent 

"H" 

Level 

J IH 

Vi H =18V 

18 

- 

0.1 

- 

10-3 

0.1 

- 

1.0 

uA 

"L" 

Level 

IlL 

V IL“0V 

18 

_ 

-0.1 

- 

-10“ 5 

-0.1 

- 

-1.0 

uiescent Device 

urrent 

Idd 

Vin=v ss ,Vdd 

5 

10 

15 

- 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10i 

20 

- 

150 

300 

600 

uA 


All valid input combinations. 

fNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 

ltput Transition Time 
(Low to High) 

t-TLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 
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TC4099BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S-OV, C L -50pF) 










CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

v D dW 

MIN. 

TYP. 

MAX. 

UNIT 




5 

- 

80 

200 


Output Transition Time 
(High to Low) 

tTHL 


10 

- 

50 

100 

ns 




15 

- 

40 

80 





5 

- 

160 

400 


Propagation Delay Time 

tpLH 


10 


65 

150 

ns 

(DATA - Q) 

tpHL 





15 

- 

50 

100 



tpLH 


5 

- 

200 

400 


Propagation Delay Time 


10 


80 

160 

ns 

(WRITE DISABLE - Q) 

tpHL 





15 

- 

55 

120 





5 

- 

240 

480 


Propagation Delay Time 

tpLH 


10 


95 

200 

ns 

(ADDRESS - Q) 

tpHL 





15 

- 

70 

150 





5 

- 

170 

350 


Propagation Delay Time 
(RESET - Q) 

tpHL 


10 

‘ 

70 

160 

ns 




15 

- 

50 

130 





5 

_ 

120 

240 


Min. Pulse Width 
(DATA) 

tw 


10 

- 

50 

100 

ns 




15 

- 

35 

80 





5 

- 

60 

400 


Min. Pulse Width 
(ADDRESS) 

tw 


10 

- 

20 

200 

ns 




15 

- 

15 

125 





5 

- 

70 

150 


Min. Pulse Width 
(RESET) 

tWH 


10 

- 

25 

75 

ns 




15 

- 

20 

50 


Min. Set-up Time 



5 

- 

15 

100 


(DATA - WRITE DISABLE) 

tsu 


10 

- 

7.5 

50 

ns 




15 

- 

5 

35 





5 

- 

15 

150 


Min. Hold Time 
(DATA - WRITE DISABLE) 

tH 


10 

- 

7.5 

75 

ns 




15 

- 

5 

50 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40102BP 

TC40103BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TlTOTTJZBP S-blrfGE PRESETTABLE SYNCHRONOUS DOWN COUNTER (2-Decade BCD Type) 
TC40103BP 8-STAGE PRESETTABLE SYNCHRONOUS DOWN COUNTER (8-Bit By nary Type) 


The TC40102BP and TC40103BP are 8-stage presettable 
synchronous down counters. Output terminal C0/2D is 
placed in active mode at "L" level when the contents 
of count become zero. 

As the TC40102BP adopts BCD binary coded decimal 



notation, setting up to 99 counts is possible. The 


16 v ^ ^ 

TC40103BP, with 8-bit binary construction, can set 
up to 255 counts. Each type has CI/CE inhibiting 


J # 

clock, APE asynchronous preset control input, SPE 
synchronous preset control input and CLEAR control 
input setting counter to maximum counting mode. 

Clock input, with Schmitt function, can accept clock 
waveform with slow rise and fall edge. 


DIP 16(3DI6A-P) 

MAXIMUM RATINGS 


PIN ASSIGNMENT 


CLOCK | 

V. 

1 

J 

16 

1 V DD 

CLEAR | 

a 


| WFE 


B88 

14 

| co/ zi> 


IB 

13 

1 Pi 7 


5 

12 

1 Pi 6 


m 

11 

1 PI 5 


■ 


1 PI 4 


m 


1 APE” 


(TOP VIEW) 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

Vss-0.5~V S S+20 

V 

Input Voltage 

VlN 

VsS-0.5~V DD +0.5 

V 

Output Voltage 

VOUT 

v SS“0. 5 — Vdd+O. 5 

mm 

DC Input Current 

I IN 

±10 


Power Dissipation 

PD 

300 

mW 

Operating Temperature 
Range 

ta 

-40 ~ 85 

°C 

Storage Temperature 
Range 

T stg 

-65 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C * 10 sec 


TRUTH TABLE 


CONTROI 

INPUT 


MODE 

FUNCTIONAL DESCRIPTION 

CLEAR 

APE 

SPE 

CI/CE 

H 

H 

H 

H 

Count inhibit 

Even if clock is given, no count is made. 

H 

H 

H 

L 

Regular count 

Down count at rising edge of clock. 

H 

H 

L 

& 

Synchronous 

preset 

Data of PI terminal is preset at rising 
edge of clock. 

H 

L 

* 

& 

Asynchronous 

preset 

Data of PI terminal is asynchronously 
preset to clock. 

L 

* 

* 

* 

Clear 

Counter is set to maximum count. 


Note 1. * : Don't care 

2. Maximum count: ”99" for TC40102BP and ”255" for TC40103BP. 
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TC40102BP, TC40103BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40102BP, TC40103BP 


INTERNAL FLIP-FLOP (F0-F7) CIRCUIT DIAGRAM AND TRUTH TABLE OF COUNTER 



INTERNAL FLIP-FLOP TRUTH TABLE 


INPUT 

OUTPUT 

CLEAR 

APE 

SPE 

J 

TE 

CLOCK 

Qn+1 

L 

% 



sk 

IK 

H 

H 

L 

IK 

L 

IK 

IK 

H 

H 

L 



IK 

IK 

L 

H 

H 

L 

L 

IK 

S 

H 

H 

H 

L 

H 

IK 

s 

L 

H 

H 

: 

L 

IK 

IK 

~L 

Qn 

H 

H 

H 

IK 

L 

I 

Qn 

H 

H 

H 


H 

•X 

Qn 


FUNCTIONAL DESCRIPTION 

The TC40102BP and TC40103BP are 8-stage presettable synchronous down counters. 

Carry Out/Zero Deffect (CO/ZD) is output at the "L" level for the period of 1 bit when 
the readout becomes "0". The TC40102BP adopts binary coded decimal notation, making 
setting up to 99 counts possible. While the TC40103BP adopts 8-bit binary counter and 
can set up to 253 counts. 

COUNT OPERATION 

At the "H" level of control input of CLEAR, SPE and APE, the counter carries out down 

count operation one by one at the rise of pulse given to CLOCK input. Count operation 

can be inhibited by setting Carry Input/Clock Enable (Cl/CE) to the "H" level. 

CO /ZD is output at the ”L" level when the readout becomes "0", but is not output even 

if the readout becomes "0" when Cl/CE is at the "H" level, thus maintaining the M H" 
level. 

Synchronous cascade operation can be carried out by using Cl/CE input and CO/ZD 
output. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40102BP, TC40103BP 


"UNCTION DESCRIPTION (Cont’d) 

The contents of count jump to maximum count (99 for the TC40102BP and 255 for the 
rC40103BP) if clock is given when the readout is "0". Therefore, operation of 100- 
frequency division and that of 256-frequency division are carried out for the TC40102BP 
and TC40103BP, respectively, when clock input alone is given without various kinds of 
areset operations. To clock input is attached Schmitt gate. 

"RESET OPERATION AND RESET OPERATION 

Jhen Clear (CLEAR) input is set to the "L" level, the readout is set to the maximum 
:ount independently of other inputs. When Asynchronous Preset Enable (APE) input is 
set to the "L" level, readouts given on P.10 to P.17 can be preset asynchronously to 
:ounter independently of inputs other than CLEAR input. When Synchronous Preset Enable 
(SPE) is set to the "L" level, the readouts given on P.10 to P.17 can be preset to 
:ounter synchronously with the rise of clock. 

^s to these operation modes, refer to the truth table. 


TIMING CHART 


clock — n_ 

“L 

X"L 

“L 

~L 

~L 

“L 

"L 

“L 

H- 

“U 

~L 

“L 

“L 

JU 

"L 

“L 

CLEAR f 

C I/C E 







_r 

1 





n 

J 




















APE" 


J 















sp¥ 









“L 

J 







Tl0 _| 









1 









PIl | 

PI 2 [_ 

















J 








*13 L_ 










PI 4 |_ 

















Pl5 1 

















PI 6 1 

















PI 7 [_ 















z 







0 

0 










i 


C 0/2 D 

( TC40102BP ) 99 

Number of 

Count (TC40103BP) 255 

98 

254 

3 

3 

2 

2 

1 

1 

99 

255 

c 

2! 

?8 

?4 

97 

253 

6 

6 

5 

5 

4 

4 

3 

3 

99 

255 

98 

2 54 

97 

253 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40102BP, TC40103BP 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 


DC Supply Voltage 

Vdd 


3 

- 

18 


Input Voltage 

■ ■ 


0 

- 


V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 



Sum® 



-40°C 

25°C 

85°C 

UNIT 

TEST CONDITION 

V DD 

(V) 





MAX. 

MIN. 

MAX. 

High-Level 

Output Voltage 

V 0 H 

lIOUT 1 < 1**A 

V IN =V SS> V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

Low-Level 

Output Voltage 

V 0L 

llOUT^ <1M 

vin=vss,v dd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 
Current 

lOH 

V 0H =A.6V 

V 0h =2.5V 

V 0 H=9.5V 

V OH =13.3V 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

vin=v ss ,v dd 

Output Low 

Current 

Tol 

Vol=0.4V 

V O L~0. 5V 

V 0 l*1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 


1 

Vin=vss,v D d 

Input High 

Voltage 

VIH 

VOUT=0.5V, 4.5V 

VoUT=l-0V, 9.0V 

V 0 uT“1.5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

HOUT 1 <1M 

Input Low 

Voltage 

VIL 

VoUT=0.5V, 4.5V 

V OUT =1.0V, 9.0V 

V 0 UT=1.5V, 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

1 Iqut ^ < ~1^A 

Input 

Current 

"H" 

Level 

TlH 

Vi H =18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

M 

"L" 

Level 

IlL 

Vi L =0V 

18 

- 

-0.1 

- 

-10“3 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40102BP, TC40103BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 



SYM- 











CHARACTERISTIC 

TEST CONDITION 

V DD 

(V) 

-40“C 


25°C 


85 C 

UNIT 

BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




5 

- 

5 

_ 

0.005 

5 

- 

150 


Quiescent Device 
Current 

Idd 

vin=v S s,Vdd 

10 

- 

10 

- 

0.010 

10 

- 

300 

uA 



* 

15 

- 

20 

- 

0.015 

20 

- 

600 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

vdd(v) 




5 

- 

80 

200 


)utpu t Transition Time 
(Low to High) 

t TLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

- 

80 

200 


)utput Transition Time 
(High to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 





5 

_ 

400 

800 


'ropagation Delay Time 

tpLH 


10 


150 

300 

ns 

(CLOCK - CO/ZD) 

tpHL 





15 

- 

110 

220 





5 

_ 

200 

400 


ropagation Delay Time 

tpLH 







(CI/CE - CO/ZD) 

tpHL 


10 

— 

90 

180 

ns 



15 

- 

65 

130 





5 

_ 

350 

1300 


ropagation Delay Time 

tpLH 


10 


130 

600 

ns 

(APE - CO/ZD) 

tpHL 





15 

- 

100 

400 





5 

_ 

300 

750 


ropagation Delay Time 





120 



(CLEAR - CO /ZD) 

tpLH 


10 

~ 

360 

ns 





15 

- 

90 

200 





5 

- 

100 

300 


In. Clock Pulse Width 

tw 


10 

- 

40 

180 

ns 




15 

- 

30 

80 


: 



5 j 

_ 

140 

320 


Ln. Pulse Width 

tWL 


10 


60 

160 

ns 

(CLEAR) 


15 

- 

45 

100 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40102BP, TC40103BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT | 

Vdd(V) 




5 

_ 

120 

360 


Min. Pulse Width 








s 

tWL 


10 

— 

45 

160 

ns 

(APE) 


15 

- 

35 

120 






5 

0.7 

2 

- 


Max. Clock Frequency 

f CL 


10 

1.8 

5 

- 

MHz 




15 

2.4 

8 

- 


Max. Clock Input Rise 



5 





Time. 

trCL 


10 







No Limit 


flS 

Max. Clock Input Fall 

tfCL 





Time. 


15 





Min. Set-up Time 



5 

- 

120 

280 


tsu 


10 

- 

75 

150 

ns 

(SPE - CLOCK) 


15 

- 

70 

140 



Min. Set-up Time 



5 

- 

30 

100 


tsu 


10 

- 

10 

50 

ns 

(PI - CLOCK) 


15 

- 

5 

40 



Min. Set-up Time 



5 

- 

300 

600 


tsu 


10 


100 

250 ! 

ns 

(CI/CE - CLOCK) 






15 

- 

70 

150 


Min. Set-up Time 



5 

- 

150 

300 


tsu 


10 

— 

60 

120 

ns 

(PI - APE) 


15 

- 

40 

80 



Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40102BP, TC40103BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40102BP, TC40103BP 


APPLICATION CIRCUIT 


PROGRAMMABLE D1VIDE-BY-N COUNTER 



PT o Al 5 ^ 



— 

; co/zi 

— 

SPE 


" CLOCK 

— 

PI7 CI/CE 


tr 


f OUT 

— O 


■ m 

Timing chart when N="3" 

(PIO, PI1=V DD , PI2~~PI7=V SS ) 


— o 
flN 


D 


•v ss 


f OUT 
COUNT 


PARALLEL CARRY CASCADING 


TC40102BP. . .1/2 to 1/100 are 
dividable. 

TC40103BP. . .1/2 to 1/256 are 
dividable. 


CLOCK 

INHIBIT 



tti t) 

CO 


*• At synchronous cascade connection, buzzard occurs at CO output after its 
second stage when digit place changes, due to delay arrival. Therefore, 
take gate from TC4071BP or the like, not from CO output at the rear stage 
directly. 


PROGRAMMABLE TIMER 


V DD 



t s 

~rr 

SET ~1S 


OUT 


t w 


tw 


= (rr~ + t £ 
flN 


Note: The above formula does not 

take into account the phase of 
clock input. Therefore, the real 
pulse width is the distance 
between the above formula-l/f in~ 
the above formula. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40104BP 

TC40194BP 


TC40104BP 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER WITH 3-STATE OUTPUTS 
TC40194BP 4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER WITH ASYNCHRONOUS MASTER RESET 


(The TC40104BP and TC40194BP are 4-bit shift registers 
Iwith parallel output, parallel input, shift right and 
(shift left inputs. 

To the TC40104BP is attached OUTPUT ENABLE input 
(which can place output terminal into high impedance. 
(Also, to the TC40194BP is attached RESET input which 
can clear the contents of registers asynchronously. 
!In parallel data preset mode, data of Do — D 3 are not 
lonly preset in the internal register, but output to 
each Q output, at the rise of clock. Shift right and 
shift left inputs are inhibited during the time. 

In shift right and shift left modes, data from shift 
right and shift left inputs are shifted to the right 
and to the left by 1 bit, respectively, synchronously 
[with the rise of clock. 

[The TC40194BP is function and pin compatible with the 
74194 of TTL. 


TRUTH TABLE 

! 


TC40104BP 

CLOCK 

MODE SELECT 

OUTPUT 

ENABLE 

OPERATION MODE 

s 0 

Si 

J 

L 

L 

H 

RESET 

I 

H 

L 

H 

SHIFT RIGHTUo— Q 2 —Q, 3 ) 

I 

L 

H 

H 

SHIFT LEFT ( O 3 — 02 -* 0 l-* 0 0 ) 

J 

H 

H 

H 

PARALLEL DATA PRESET 

* 

* 

& 

L 

OUTPUT HIGH IMPEDANCE 

* : Don 1 t care 

TC40194BP 

CLOCK 

MODE SELECT 


OPERATION MODE 

s 0 

Si 

RESET 

* 

L 

L 

H 

HOLD 

I 

H 

L 

E 

SHIFT RIGHT(Q, 0 — ►Q,i— ►Q.g— > 0 , 3 ) 

I 

L 

H 

H 

SHIFT LEFT (O 3 —O 2 — 0l~* 0 0 > 

I 

H 

H 

H 

PARALLEL DATA PRESET 

% 

» 

* 

L 

RESET 

* : Don' t care 



TC40104BP 


OUTPUT 

ENABLE 

sr IN 

D 0 

Dl 

d 2 

D 3 

SL IN 

V SS 


TC40194BP 


RESET | 

1 

16 

1 V DD 

s r inI 

2 

15 

IQo 

D 0 I 

3 

14 

Ui 

Dll 

4 

13 

1 0-2 

d 2 I 

5 

12 

1 0,3 

d 3 I 

6 

11 

| CLOCK 

SLjjj | 

7 

10 

1 s i]mode 

Vssl 

■ 

9 

| Sq 1 SELECT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40104BP, TC40194BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40104BP, TC40194BP 


1AXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

)C Supply Voltage 

V DD 

VsS-0.5~~V SS +20 

V 

'nput Voltage 

V IN 

VsS-0-5 ~Vdd+0.5 

V 

)utput Voltage 

v OUT 

VSS“0. 5 ~ V DD +0. 5 

V 

)C Input Current 

I IN 

±10 

mA 

’ower Dissipation 

PD 

300 

mW 

)perating Temperature Range 

ta 

-40 ~ 85 

°C 

Jtorage Temperature Range 

T stg 

-65 — 150 

°c 

,ead Temp. /Time 

Tsoi 

260°C • lOsec 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

)C Supply Voltage 

V D D 


3 

- 

18 

V 

'nput Voltage 

VlN 


0 

- 

v D d 

V 


;TATIC ELECTRICAL CHARACTERISTICS (V SS =OV) 



SYM- 



- 













25 C 




CHARACTERISTIC 

TEST CONDITION 

V DD 

(V) 







UNIT 

BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


ligh-Level 
)utput Voltage 

VOH 

1 ^OUTl < 

vin=vss,v D d 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

- 




15 

14.95 

- 

14.95 

15.00 

- 

LO 

— i 

- 

V 




5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 

..ow-Level 
)utput Voltage 

VOL 

1 loUT 1 

Vin =v ss»v dd 

10 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




Voh=4 . 6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




V 0 H=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


)utput High 
Current 

I OH 

V 0h =9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 




V OH =13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 




Vin=VsS,V dd 









mA 



V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

)utput Low 

I OL 

V O l=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 

V 0 L=1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 




Vin=VsS,V dd 








i 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40104BP, TC40194BP 


STATIC ELECTRICAL CHARACTERISTICS (v S s=0V) 


1 


SYM- 






25°C 


bbbm 







-ft c 





CHARACTER T STIC 

TEST CONDITION 

V DD 

(V) 










BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

mji 





VoUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 


V 0 UT=1-OV, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V 0U t=1-5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 l0UT 1 <1M 









V 




VoUT=0-5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 


1.5 


Input Low 



V 0 UT=1.0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


V 0 ut*1.5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 lOUT 1 <1^A 










Input 

"H" 

Level 

IlH 

V IH =18V 

18 

B 


B 


0.1 

- 

1.0 

uA 

Current 

"L" 



18 





-0.1 


-1.0 

Level 

IlL 

Vi L =0V 

“ 


— 

— 


3-State © 
Output 

"H" 

Level 

m 


E 

B 


B 


0.4 

- 

12 

fiA 

Leakage 

"L" 

m 


■ 








Current 

Level 

IS 

v DL =ov 




- 


i 

o 


-12 






5 

- 

5 

- 

0.005 

5 

- 

150 


Quiescent 

Current 

Device 

Idd 

V IN=VSS,V D D 

10 

- 

10 

- 

0.010 

10 

- 

300 

/iA 




* 

15 

- 

20 

- 

0.015 

20 

- 

600 



© Only TC40104BP * All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50pF) 










CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

VpD(V) 

MIN. 

TYP. 

MAX. 

UNIT 




5 

- 

80 

200 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

- 

80 

200 


Output Transition Time 
(High to Low) 

t THL 


10 

- 

50 

100 





15 

- 

40 

80 





5 

_ 

220 

440 


Propagation Delay Time 

t pLH 


10 


90 

200 

ns 

(CLOCK - Q) 

tpHL 


15 

- 

60 

140 


Three State Disable 



5 

- 

80 

160 


Time 

t pZH 

R L =lkn 

10 


35 

70 

ns 

(OUTPUT ENABLE - Q) © 

tpZL 






15 

- 

25 

50 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40104BP, TC40194BP 


YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=OV, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd(V) 

hree State Disable 



5 

- 

55 

110 


ime 

tpLZ 

RL=lkn 

10 

_ 

30 

60 

ns 

(OUTPUT ENABLE - Q) © 

tpHZ 

15 

- 

25 

50 

ropagation Delay Time 



5 

- 

160 

65 

460 

180 


tpHL 


10 

- 

ns 

(RESET - Q) * 


15 

- 

50 

130 






5 

- 

70 

180 


Ln. Clock Pulse Width 

tw 


10 

- 

40 

80 





15 

- 

25 

50 

ns 




5 

_ 

100 

200 

Ln. Pulse Width 

C WL 


10 


40 

80 


(RESET) * 


15 

- 

25 

50 






5 

1.5 

3 

- 


ix. Clock Frequency 

f CL 


10 

4 

8 

- 

MHz 




15 

6 

11 

- 


ix. Clock Input Rise 



5 

20 

- 

- 


.me. 

trCL 


10 

2.5 



as 

ix. Clock Input Fall 

tfCL 





.me. 


15 

1.0 

- 

- 


.n. Set-up Time 



5 

- 

160 

320 


>0~D3, SR INj SLjn- 

l S\] 


10 

- 

65 

70 


CLOCK) 



15 

- 

40 

80 





5 

- 

200 

400 

ns 

n. Set-up Time 
(So, S ± - CLOCK) 

C SU 


10 

- 

80 

160 





15 

- 

60 

120 


n. Hold Time 



5 

- 

-145 

0 


0 ~d 3 , sr in . 

tH 


10 

- 

-55 

0 


SL in - CLCOK) 



15 

- 

-35 

0 

ns 




5 

- 

-185 

0 

n. Hold Time 
(SO, Si - CLOCK) 

tH 


10 

- 

-70 

0 





15 

- 

-55 

0 


put Capacitance 

C IN 


- 

5 

7.5 

pF 


!l Only TC40104BP * Only TC40194BP 
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TC40104BP, TC40194BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40107BP 


C40107BP DUAL 2-INPUT NAND BUFFER/DRIVER 

C40107BP is a dual 2-input NAND gate, of which 
utput is of open-drain structure by use of N-channel 
OS FET. Being capable of driving a large current, 
t can be directly connected to a relay, a lamp, a 
ight-emitting diode (LED), etc. Wired OR can be 
Iso made. 

10L=74mA(Typ. ) at Vdd = 10V and VoL=0.5V) 
he package is a compact DIP 8-pin unit, which is 
asily mounted. 

ince its output current is large, if the capacitor 
f an output line exceeds 500pF, a resistor of 25n 
r more should be used in series with the capacitor. 


AX I MUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

C Supply Voltage 

mm 

VsS-0.5 -Vss+20 

V 

nput Voltage 

mm 

VsS-0.5 —Vdd+0. 5 

V 

utput Voltage 

mm 

VSS-0.5 -VDD+0. 5 

■a 

2 Input Current 

mm 

±10 

IBB 

ax. GND Current 

wm 

125 

■ I 

Dwer Dissipation 

PD 

300 


Derating Temperature 
ange 

Ta 

-40 ~ 85 

°c 

torage Temperature 
ange 

wm 

-65 ~ 150 

°c 

Bad Temp. /Time 

T S ol 

260°C • 10 sec 




IRCUIT DIAGRAM TRUTH TABLE 


i bebbbb 




bbbbi 


bbb 

E 


■QBI 

WBM 


bebb 

bbbb 


1 


nQHBBHHI 



■COMMENDED OPERATING CONDITIONS (V S S=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

: Supply Voltage 

VdD 


3 

_ 

18 

V 

iput Voltage 

VIN 


0 

_ 

Vnn 

V 

ad Capacitance 

cl 


- 

- 

500 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40107BP 


STATIC ELECTRICAL CHARACTERISTICS (V ss =OV) 










25°C 





CHARACTERISTIC 

TEST CONDITION 

Vdd 

(V) 

-4U U 



oj Li 

UNI' 



BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 







5 

_ 

0.05 

_ 

0.00 

0.05 


0.05 


T.nu- T. pvpI 



l tout) <im 










Output Voltage 

v OL 

Vih=V DD 

10 


0.05 

- 

0.00 

0.05 

~ 

0.05 

V 




15 


0.05 

- 

0.00 

0.05 


0.05 





Vol=0.4V 

5 

20 

- 

16 

32 

- 

14 

- 





Vql-I.OV 

5 

42 

- 

34 

68 

- 

30 

- 





Vol=0.5V 

10 

46 

- 

37 

74 

- 

32 

- 


Output Low 

Current 

I OL 

Vol=1.0V 

10 

85 

- 

68 

136 


60 

- 

mA 




V 0 L=0.5V 

15 

63 

- 

50 

100 

- 

44 

- 





Vih=V D d 













VoUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

» 

V 0 UT=1*OV, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V0UT=1.5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 loUT l <1/»A 









V 




V 0 UT=A.5V 

: 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


Input Low 


VlL 

& 

V 0 UT=9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


v OUT=13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 lOUT 1 <1M 










Input 

Current 

"H" 

Level 

X IH 

Vih=18V 

18 

- 

0.1 

- 


B£ 

- 



"L" 

Level 

IlL 

Vi L =0V 

18 

- 

-0.1 

- 



- 

llllj 



3-State Output 
Leakage Current 

l m 

& 
i — i 

ii 

o 

> 

18 

- 

2 

- 


2 

1 







5 

_ 

1 

- 

0.001 

H 




Quiescent 

Current 

Device 

TDD 

Vin=V DD ,VsS 

Outputs Open 

10 

- 

2 

- 

0.001 

1 

■ 






15 

- 

4 

_ 

0.002 


1 




* Required external pull-up register R (=20kn) 
** All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


r 

TC40107BP 


1AMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VsS=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd(V) 




5 

- 

35 

100 


:put Transition Time 
Xow to High) 

tTLH 

R L =120a 

10 

- 

25 

70 

ns 




15 

- 

20 

50 





5 

_ 

35 

10P 


:put Transition Time 
'High to Low) 

tTHL 

RL=120a 

10 

- 

10 

40 

ns 




15 

- 

7 

20 





5 

_ 

60 

200 


•pagation Delay Time 
'Low to High) 

tpLH 

R L =120H 

10 

- 

35 

120 

ns 




15 

- 

30 

100 





5 

- 

70 

200 


•pagation Delay Time 
'High to Low) 

rt 

XJ 

f5 

R L =120a 

10 

- 

30 

90 

ns 




15 

- 

20 

60 


•ut Capacitance 

ClN 


- 

5 

7.5 

pF 

:put Capacitance 

COUT 


- 

30 

- 

pF 


1CUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

:IRCUIT WAVEFORM 


20ns 20ne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40117BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40117BP PROGRAMMABLE DUAL 4-BIT TERMINATOR 


TC40117BP contains independent two 4-bit Pragrammable 
Terminators that are capable of terminating a data bus 
to a high or low state. They can also terminate any 
open or unused CMOS logic input to the last driven 
logic state when used with 3-state logic or during 
a power down condition. The terminator reduces power 
consumption by eliminating pull up or pull down 
resisters. When the STROBE input is held low, the 
terminated input/output latches the last DATA input 
until the terminated input/output changes state. 

When STROBE input is held high and DATA input is kept 
high or low, the terminated input/output stay in a 
high or low logic state respectively. 

It also has a wide operating voltage range of 2—18 
Volt that allows designers to use it in the battery 
driving system. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

V SS -0.5~Vss+20 

V 

Input Voltage 

V IN 

V S S-0.5~Vdd+0.5 

V 

Output Voltage 

VOUT 

V S S-0.5~Vdd+0.5 

V 

DC Input Current 

' X IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Storage Temperature 

Tstg 

-65-150 

°C 

Lead Temp . /Time 

Tsoi 

260°C ♦ 10 sec 



PIN ASSIGNMENT 


STROBE A 
STROBE ,B 
1A 
2A| 
3A | 5 
4A | 6 

Vssl 7 


141 V- 


DATA A 
| DATA B 
| IB 
| 2B 
| 3B 
|4B 


(TOP VIEW) 


TRUTH TABLE 


LOGIC DIAGRAM 



INPUTS 

TERMINATED I/O 

STROBE 

DATA 

1A(B) 

2A(B) 

3A(B) 

EM 

H 

L 

L* 

L* 

L* 

L* 

H 

H 

H** 

H* * 

H' * 

H* * 

L 

X 

* 

* 

•» 

& 


H=High Level 
L=Low Level 
X=Don’t Care 

•^-Terminator retains the last data state 
during strobo if its inputs are high 
impedance state. 

If inputs are not in high impedance 
state. Then Terminator follows tne 
last driven state ("H" or "L" on its 
input /output ) 

. Equivalent to pull-down resistor 
. . Equivalent to pull-up resistor 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40117BP 


COMMENDED OPERATING CONDITIONS (vss=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



Supply Voltage 

v D d 


2 

- 

18 

V 

put Voltage 

VlN 


0 

- 

VDD 

V 

erating Temperature 

Ta 


-40 

- 

85 

°c 


ATIC ELECTRICAL CHARACTERISTICS (V SS =0V ) 


ARACTERISTIC 

SYMBOL 



-40°C 

25°C 

85°C 

UNIT 

TEST CONDITIONS 

VDD 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 




1 lOUT 1 < 1-“A 












VOH 


10 

9.95 

_ 

9.95 

10.00 

_ 

9.95 

_ 


tput Voltage 


vin=vss,v D d 














15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 





5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 


w-Level 

Vql 

1 lOUT 1 <1^A 

10 


0.05 


0.00 

0.05 


0.05 


tput Voltage 


v in=vss,v D d 














15 

_ 

o 

o 

- 

0.00 

0.05 

- 

IS 





VoH=4.6V 

5 

-12 

- 

-12 

-35 

- 

-9 

- 


tput High 

lOH 

V OH =9.5V 

10 

-30 

- 

-30 

-70 

- 

-25 

- 


rrent 



VoH-13. 5V 

15 

-125 

- 

-125 

-260 

- 

-102 

- 





vin=v ss ,v D d 









aA 




V 0 L=0.4V 

5 

12 

- 

12 

35 

- 

9 

- 


tput Low 

IOT, 

VOL=0.5V 

10 

30 

- 

30 

85 

- 

25 

- 


rrent 



Vol-1-5V 

15 

125 

- 

125 

320 

- 

102 

- 





VlN=VsS,VDD 













VouT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


put High 


VoUT=l-0V, 9.0V 

10 

7.0 

_ 

7.0 

5.5 

_ 

7.0 

_ 


It age 


VlH 

V 0 UT =1 -5V, 13.5V 

15 

11.0 

- 

11*. 0 

1 

8.25 

- 

11.0 

- 





1 lOUT 1 <1 aA 




1 





V 




VoUT=0-5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


put Low 


V O UT=l-0V, 9.0V 

10 

_ 

3.0 

_ 

4.5 

3.0 

_ 

3.0 


dtage 


VlL 














V 0 UT=1-5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 lOUT 1 <1 aA 










lput 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 


10-5 

0.1 

- 

1.0 

Q 

irrent 

"L" 

LovpI 

IlL 

V IL = 0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 





5 

_ 

0.25 

_ 

0.001 

0.25 

_ 

7.5 

■1 

jiescent 












2 vice 

Current 

IDD 

Vin=VsS,V D d 

10 

- 

0.5 

- 

0.001 

0.5 

- 

15 





* 

■a 

- 

1.0 

- 


1.0 

- 

30 

■ 


All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40117BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta-25°C, y ss =OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


, MIN. 

TYP. 

MAX. 

UNIT 

Vdd (V) 




5 

- 

2.1 

6.6 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

1.0 

3.2 




* 

15 

- 

0.8 

2.2 

us 











5 

_ 

2.1 

6 . 6 


Output Transition Time 
(High to Low) 

tTHL 


10 

- 

1.0 

3.2 





15 

- 

0.8 

2.2 





5 

- 

0.9 

3.0 


Propagation Delay Time 
(STROBE, DATA-A,B) 

tpLH 


10 

- 

0.45 

1.25 





15 

- 

0.35 

1.0 

/IS 











5 

- 

1.25 

3.4 


Propagation Delay Time 

tpHL 


10 


0.55 

1 7 


(STROBE, DATA-A,B) 








15 

- 

0.35 

1.15 





5 

- 

0.9 

3.0 


Minimum Pulse Width 
(STROBE) 

tWH 


10 

- 

0.35 

1.2 





15 

- 

0.25 

0.95 

us 




5 

- 

3.6 

7.2 

Minimum Pulse Width 
(DATA) 

t WH 

t \TL 


10 


1.8 

3.6 




15 

- 

1.35 

2.7 





5 

- 

30 

- 


Minimum Pulse Width 
(TERMINATED I/O) 

t WH 

tWL 


10 

- 

45 

j 

ns 




15 

- 

55 

- 





5 

- 

930 

1860 


Minimum Set-Up Time 
(DATA-STROBE) , 

tsu 


10 

- 

380 

760 

ns 




15 

- 

230 

460 





5 

- 

-6 

- 


Minimum Hold Time 



10 




ns 

(DATA-STROBE) 

fc H 



-4 





15 

- 

-3 

- 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40117BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40117BP 

TYPICAL APPLICATIONS 

(1) APPLICATION FOR TERMINATING AN 8-BIT DATA BUS LINE OF CPU 


1/2 TC40117BP 



(2) APPLICATION FOR ANTI-BOUNCE CIRCUIT (3) APPLICATION FOR INTERFACE CIRCUIT 

BETWEEN TTL OUTPUT AND CMOS INPUT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40160BP, TC40161BP 
TC40162BP, TC40163BP 


YNCHRONOUS PROGRAMMABLE 4-BIT COUNTER 
TC40160BP DECADE WITH ASYNCHRONOUS CLEAR 
TC40161BP BINARY WITH ASYNCHRONOUS CLEAR 
TC40162BP DECADE WITH SYNCHRONOUS CLEAR 
TC40163BP BINARY WITH SYNCHRONOUS CLEAR 


’he TC40160BP, TC40161BP, TC40162BP, and TC40163BP 
ire synchronously programmable 4-bit counters. 

’he TC40160BP and TC40161BP are decimal counter and 
^bit binary counter respectively having asynchronous 
ilear function which directly clears all the flip- 
: lop outputs. The TC40162BP and TC40163BP are decimal 
:ounter and 4-bit binary counter respectively which 
Lre synchronous at the rising edges of clocks. 

XEAR and LOAD of these counters are active at the 
'L" level. Further, these counters are functionally 
:ompatible with the 74160, 74161, 74162, and 74163 
>f TTL. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

)C Supply Voltage 

vdd 

Vss-0.5 '-VsS+20 

V 

Lnput Voltage 

VlN 

VSS _ 0 . 3 — V DD +0 . 5 

V 

Dutput Voltage 

VOUT 

V SS“0 • 5 — Vdd+0 . 5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Dperating Temperature 
Range 

t a 

-40 — 83 

°C 

Storage Temperature 
Range 

Tstg 

-65~150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 



PIN ASSIGNMENT 


CLEAR | 

V. 

1 

y 

16 

1 V DD 

CLOCK | 

2 

15 

| CARRY OUT 

P 1 1 

3 

14 

1 ftl 

?2 1 

4 

13 

1 0.2 

P 3 1 

5 

12 

1 0.3 

P 4 | 

6 

11 

1 0,4 

PE | 

7 

10 

1 TE 

v ss 1 

8 

9 

1 LOAD 


(TOP VIEW) 



TRUTH TABLE 


INPUT 

OUTPUT 

8 s : Don’t care 

^ : Level change 

* : No change 

D : Data "H” or "L" 

Don’t care 
(TC40160, TC40161) 

Rise edge 
(TC40162 , TC40163) 

CLOCK 

CLEAR 

LOAD 

PE 

TE 

?1 

P 2 

P3 

P4 

Ql 

Q 2 

Q3 

Q4 

iz 

L 

S 4 

$?• 

8 

* 

* 

* 

8 - 

L 

L 

L 

L 

* s 

H 

L 

* 

* 

Dl 

d 2 

d 3 

D4 

Dl 

D2 

d 3 

D 4 

* / 

H 

H 

L 

L 

%• 


& 

e 4 





* / 

H 

H 

L 

H 

a- 

8 - 

8 s 

V 





^ I 

H 

H 

H 

L 

X 

8 - 

8 - 

8 - 





* I 

H 

H 

H 

H 

8 - 

8 - 

* 

8 - 

COUNT 

* l 

H 

* 

8 £ 

# 

S 4 

S 4 

8 $ 

* 




• 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40160BP, TC40161BP, TC40162BP, TC40163BP 


LIGIC DIAGRAM (TC40I60BP, TC40I62BP) 



TIMING CHART (TC40160BP, TC40I62BP) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40160BP, TC40161BP, TC40162BP, TC40163BP 











TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40160BP, TC40161BP, TC40162BP, TC40163BP 


RECOMMENDED OPERATING CONDITIONS (v S s=0V) 


CHARACTERISTIC 

SYMBOL 



TYP. 


UNIT 

DC Supply Voltage 

Vdd 


3 

- 

18 

V 

Input Voltage 



0 

- 

Vdd 

V 


STATIC ELECTRICAL CHARACTERISTICS (V ss =OV) 




SYM- 






25°C 



1 





-at 




fW AR APTFR T STT P 

TEST CONDITION 

vdd 

(V) 









BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 

High-Level 

Output Voltage 

V 0 H 

1 IoUT 1 <1M 

vin=vss,vdd 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

- 




15 

14.95 

- 

14.95 

i-* 

Ln 

O 

O 

- 

14.95 

- 

Low-Level 



1 IoUT^ < l^A 

5 

- 

0.05 

- 

0.00 

0.00 

0.05 

- 

0.05 

0.05 


VOL 


10 

— 

0.05 

— 

0.05 

— 

Output Voltage 

v in* v ss,v dd 








15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




V 0H =A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




V0H=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 

Output High 
Current 

lOH 

Voh=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 




V OH =13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 




vin=vss,vdd 












V OL =0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

Output Low 

IOL 

V 0 L=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 

Current 


Vql-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 




VlN=VsS,VpD 












VoUT=0.3V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 

Input High 

V IH 

V 0 UT=l*OV, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 

Voltage 


V0UT“1*5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 




llOUT^ < 1/*A 












V 0 UT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

Input Low 


VlL 

VOUT=1.0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 

Voltage 


V 0U t=1.5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 


4.0 




1 IquT ^ ^l^A 









Input 

"H" 

Level 

IlH 

Vih= 18v 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

Current 

"L" 

Level 

IlL 

Vn=OV 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40160BP, TC40161BP, TC40162BP, TC40163BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Quiescent Device 
Current 

Idd 

vin=vss,v D d 

& 

5 

10 

15 

■ 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10 

20 


150 

300 

600 

M 


* All Valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50 P F) 


CHARACTERISTIC 


TEST CONDITION 






SYMBOL 

V D d(V) 

MIN. 

TYP. 

MAX. 

UNIT 




5 

- 

80 

200 


Output Transition Time 
(Low to High) 

t TLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

- 

80 

200 

Output Transition Time 
(High to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 


Propagation Delay Time 

tpLH 


5 

- 

250 

500 


(CLOCK - Q) 


10 

- 

100 

200 


tpHL 



15 

- 

70 

140 





5 

_ 

300 

600 


Propagation Delay Time 

tpLH 


10 


120 

240 


(CLOCK-CARRY OUT) 

tpHL 


15 

- 

80 

160 

ns 




5 

_ 

170 

340 

Propagation Delay Time 

tpLH 


10 


65 

130 


(TE-CARRY OUT) 

tpHL 


15 

- 

45 

90 


Propagation Delay Time 



5 

- 

180 

500 


(CLEAR - Q) 

tpHL 


10 

- 

75 

220 


40160, 40161 Only 



15 

- 

55 

160 





5 

- 

130 

260 


Min. Clock Pulse Width 

tw 


10 

- 

45 

90 





15 

- 

30 

60 

ns 




5 

_ 

140 

280 


Min. Pulse Width 






(CLEAR) 

tWL 


10 

- 

55 

110 


40160, 40161 Only 



15 

- 

35 

70 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40160BP, TC40161BP, TC40162BP, TC40163BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=OV, C L =50pF) 






MIN. 

TYP. 

MAX. 




UNIT 




5 

2 

4 

- 


Max. Clock Frequency 

f CL 


10 

5.5 

11 

- 

MHz 




15 

8 

16 

- 


Max. Clock Input Rise 



5 





Time. 

c rCL 


10 

No Limit 


/*s 

Max. Clock Input Fall 
Time. 

tfCL 


15 








5 

- 

55 

240 


Min. Set-up Time 
(P n - CLOCK) 

tsu 


10 

- 

20 

90 





15 

- 

15 

60 





5 

_ 

75 

240 


Min. Set-up Time 









tsu 


10 

— 

30 

90 


(LOAD - CLOCK) 


15 

- 

20 

60 

ns 










Min. Set-up Time 



5 

- 

190 

380 


tsu 


10 

~ 

70 

140 


(PE, TE - CLOCK) 



15 

- 

50 

100 


Min. Set-up Time 



5 

- 

50 

310 


(CLEAR - CLOCK) 

t SU 


10 

- 

20 

110 


40162, 40163 Only 



15 

- 

15 

70 





5 

_ 

_ 

0 


Min. Hold Time 







(P n , LOAD, PE, TE- 

tH 


10 

- 

- 

0 


CLOCK) 



15 

- 

- 

5 

ns 

Min. Hold Time 



5 

- 

-30 

0 

(CLEAR - CLOCK) 

tH 


10 

- 

-10 

0 


40162, 40163 Only 



15 

- 

-5 

0 


Min. Removal Time 



5 

- 

80 

200 


(CLEAR - COLCK) 

trem 


10 

- 

25 

100 

ns 

40160, 40161 Only 



15 

- 

15 

7,0 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40160BP, TC40161BP, TC40162BP, TC40163BP 


IAVEF0RM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1 

20ns 20ne 


90% * 

50 % 

10% 

- 90% 

\ r 10% ) 

4% 

TLH 


"t'THL 

d — f 

jT90% 

1 

“V- 90% 

T~ 50% 


V 50% 

10% 


Vio^ 

t pLH 

J 

t pHL 


WAVEFORM 2 


20ne 

^0® 


WAVEFORM 3 (40162, 40163) 

20ns 20ns 

=»* 1 


50 % * 

10% 

r 50% 

VlO% 

CLEAR J 

r 50% 
IjflO % 




-20£l 

^4% 

V _ 

CLOCK 

lJ 

t pLH 

t pHL 

t su 

r 


WAVEFORM 4 (40160, 40161) 

20ns 20ne 


WAVEFORM 5 


90% 

rm> 

50% -jj 

r- 50 % 

t 10* l 

-10% 

t WL 

20 ns 


/so% 


#- 50% 


j ~ — 10 % 


^rem 


20ne 20ne 

“’y W \/ 90 

Y 50% X 50* 

f- vio% Y V io% 

20ns 2Q n, 

' 90% r-90# 

50% ;^-50% 

X.10% io3 

20ns 20n£ 

J 90% ir 903 

50% 50 ^ 

10% V103 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40160BP, TC40161BP, TC40162BP, TC40163BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40174BP/BF 


TC401 74BP/TC401 74BF HEX D-TYPE FLIP-FLOP 

TC40174BP/TC40174BF contains six circuits of D type 
flip-flops having common clock terminal and clear 
terminal. The logical input applied to Dn input is 
transferred to Qn output by the rising edge of CLOCK 
input. 

CLEAR input is active with "L" level. This has the 
same functions as TTL 54174/74174 and the pin 
assignment is also same. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

V SS -0.5~-Vss+20 

V 

Input Voltage 

VlN 

V SS - 0 . 5 ~ V D D + 0 . 5 

V 

Output Voltage 

VOUT 

Vss~0. 5 — Vd D +0.5 

V 

DC Input Current 

IlN 

±10 

mA 

Power Dissipation 

?D 

300 (DIP) /180(MFP) 

mW 

Operating Temperature 
Range 

ta 

-40 ~ 85 

°C 

Storage Temperature 
Range 

T stg 

-65 ~ 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 



16 

DIP 16 (3D16A-P) 

16 

MFP 16 (F16GC— P ) 





TRUTH TABLE 


INPUTS 

OUTPUT 

CLOCKS 

Dn 

CLEAR 

Qn+1 

I 

H 

H 

H 

s 

L 

H 

L 



H 

Qn 

*• 


L 

L 

^ : Level change 

* : No change 

*• : Don’t care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40174BP/BF 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

V DD 


3 

- 

18 

V 

Input Voltage 

, ViN 


0 

- 


V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 




SYM- 






25°C 




HH 

rHARAr.TF.RTSTTr. 

TEST CONDITION 

V DD 

(V) 

—4U C 



03 U 




BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 






IIquT^ <im 

5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


High-Level 

Output Voltage 

VOH 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

- 


VlN=V S S,V D D 




15 

14.95 

- 

14.95 

15.00 

- 

14.95 


V 





5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

BKB 


Low-Level 


VOL 

1 lOUT 1 < 

10 


0.05 


0.00 

0.05 


0.05 


Output Voltage 

vin=v S s»v dd 






0.05 





15 

- 

0.05 

- 

0.00 

0.05 

- 





V 0 h=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





V 0 H=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


Output High 
Current 

lOH 

V 0 h=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-i.i 

- 





V OH =13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





VIN=VSS, V DD 









mA 




V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

Output Low 

lOL 

VOL=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


VOL-1-5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 






VIN=VSS,V DD 













Vqut = 0*3V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

VOUT=1-OV, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V 0 ut=1*5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 loUT ^ ^l^A 













V O uT=0*5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

V 

Input Low 


VlL 

V 0 UT=1.0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


V 0 UT=1-5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





HoutI <1^ A 










Input 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

m 



Current 

"L" 

Level 

IlL 

Vi l =0V 

18 

- 

-0.1 

- 

-10-5 


| 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40174BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Quiescent Device 
Current 

Idd 

vin=vss,v dd 

* 

5 

10 

15 

- 

1 

2 

4 

- 

0.005 

0.010 

0.015 

1 

2 

4 


30 

60 

120 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 




5 


80 

200 


Output Transition Time 









tTLH 


10 

— 

50 

100 


(Low to High) 











15 

- 

40 

80 









ns 




5 

_ 

80 

200 


Output Transition Time 








(High to Low) 

tTHL 


10 

- 

50 

100 





15 

- 

40 

80 





5 

_ 

150 

300 


Propagation Delay Time 

tpLH 









10 

- 

65 

140 


(CLOCK - Q) 

t pHL 










15 

— 

45 

100 









ns 




5 

_ 

170 

340 


Propagation Delay Time 








(CLEAR - Q) 

tpHL 


10 

- 

70 

140 





15 

- 

50 

100 





5 

- 

55 

130 


Min. Clock Pulse Width 

fc w 


10 

- 

20 

60 





15 

- 

15 

40 





5 

_ 

45 

100 

ns 

Min. Pulse Width 









tWL 


10 

- 

20 

50 


(CLEAR) 











15 

- 

10 

40 





5 

3.5 

9 

- 


Max. Clock Frequency 

f CL 


10 

6 

25 

- 

MHz 




15 

8 

34 

- 


Max. Clock Input Rise 



5 

20 

_ 

_ 


Time . 

trCL 







Max. Clock Input Fall 

tf CL 


10 

15 

— 

~ 

s 

Time. 



15 

15 

: i 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40174BP/BF 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta-25°C, V S s=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V D d(V) 

MIN. 

TYP. 

MAX. 

UNIT 




5 

_ 

25 

50 


Min. Set-up Time 








(DATA - CLOCK) 

tsu 


10 

- 

12 

25 

ns 




15 

- ' 

7 

15 





5 

_ 

-8 

80 


Min. Hold Time 









tH 


10 

_ 

0 

40 

ns 

(DATA - CLOCK) 











15 

- 

3 

30 





5 

_ 

7 

40 


Min. Removal Time 









t re m 


10 

- 

4 

20 . 

ns 

(CLEAR - CLOCK) 











15 

- 

3 

15 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40175BP/BF 


TC40175BP/TC401 75BF QUAD D-TYPE FLIP-FLOP 


TC40175BP/TC40175BF contains four circuits of D type 
flip-flop having common clock terminal and clear 
terminal. The logical input applied to Dn input is 
transferred to Q n output by the rising edge of CLOCK 
input. 

CLEAR input is active with "L" level. This has the 
same functions as TTL 54175/74175 and the pin 
assignment is also same. 


MAXIMUM ..ATiNGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

Vss-0.5 -Vss+20 

V 

Input Voltage 

V IN 

VSS-O.5 ~Vdd+0.5 

V 

Output Voltage 

v OUT 

Vss-0. 5 ~V D T)+0. 5 

V 

DC Input Current 

I IN 

±10 

mA 



PIN ASSIGNMENT 


Power Dissipation 

Operating Temperature 

Range 

Storage Temperature 
Range 

Lead Temp. /Time 


LOGIC DIAGRAM 


300 (DIP)/ 180 (MF?) nW 

-40 — 85 °C 

-65 ~ 150 °C 

260°C • lCsec 





TRUTH TABLE 

INPUTS OUTPUTS 

CLOCKS Dn CLEAR Qn+1 Qn+1 
J~ H H H L 



Level change 
No change 
Don't care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40175BP/BF 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 




TYP. 

MAX. 


DC Supply Voltage 

msm 





1HH 

Input Voltage 




■■■ 


■m 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 




SYM- 






25°C 


85‘ 










c 


rHARArTF.RTSTTr 

TEST CONDITION 

V DD 

(V) 






UNIT 



BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




1 1 OUT 1 <1M 

5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 



High-Level 

Output Voltage 

VOH 

10 

9.95 


9.95 

10.00 

- 

9.95 

- 


V IN =V SS » V DD 




15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 





5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 


Low-Level 


v OL 

1 *OUT 1 < l^A 

10 


0.05 


0.00 

0.05 


0.05 


Output Voltage 

Vin = vss s v D d 









15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





V 0 h=4.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





V 0 H=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

— 

-1.7 

- 


Output High 
Current 

I OH 

Voh=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 


-1.1 

- 





V 0h =13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





Vin=VsS,V dd . 









mA 




V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


Output Low 

IOL 

V 0 L=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


V 0L =1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





Vin=VsS,V DD 













VoUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

V 0 UT=1-OV, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V 0 UT=1.5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





l IoutI <im 



i 






V 




VquT=0.5V, 4.5V 

5 

- 

1.5 

* 

2.25 

1.5 

j 

- 

1.5 

Input Low 


VlL 

V 0 UT=1-OV, 9.0V 

10 

- 

3.0 

- 

4 • 5 

3.0 

- 

3.0 


Voltage 


V 0UX *1-5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 loUT 1 










Input 

"H" 

Level 

IlH 

V ih =18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

ah 

Current 

"L" 

Level 

IlL 

V IL = 0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4017 5BP/BF 


5TATIC ELECTRICAL CHARACTERISTICS (V ss =0V) 



SYM- 



.. 



25°C 


85 



CHARACTERISTIC 

TEST CONDITION 

V DD 

(V) 

— 40 C 



3 C 

UNIT 

BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




5 

- 

1 

- 

0.005 

1 

- 

30 


Quiescent Device 
Current 

X DD 

V IN =V SS» V DD 

10 

- 

2 

- 

0.010 

2 

- 

60 

A 



& 

15 

- 

4 

- 

0.015 

4 

- 

120 



k- All valid input combinations. 


)YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

V D D<V) 

)utput Transition Time 



5 

- 

80 

200 


t TLH 


10 

~ 

50 

100 


(Low to High) 



15 

- 

40 

80 

ns 


)utput Transition Time 



5 

- 

80 

200 


t THL 


10 

- 

50 

100 


(High to Low) 



15 

- 

40 

80 





5 

_ 

170 

340 


’ropagation Delay Time 

tpLH 









10 

— 

70 

140 


(CLOCK - Q, Q) 

tpHL 


15 

- 

50 

100 

ns 











5 

_ 

190 

380 


’ropagation Delay Time 

t pLH 








10 

_ 

80 

160 


(CLEAR - Q, Q) 

tpHL 






15 

- 

55 

110 





5 

- 

55 

130 


lin. Clock Pulse Width 

t w 


10 

- 

20 

60 





15 

- 

15 

40 

ns 




5 

_ 

40 

100 

lin. Pulse Width 

tWL 


10 


20 

50 


(CLEAR) 


15 

- 

15 

40 






5 

3.5 

9 

- 


lax. Clock Frequency 

f CL 


10 

6 

25 

- 

MHz 




15 

8 

34 

- 


lax. Clock Input Rise 
"ime. 

t r CL 


5 

10 

20 

15 

- 

- 

AS 

lax. Clock Input Fall 

t fCL 




’ime. 


15 

15 

- 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40175BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25 0 C, V ss -OV, C l =50 p f) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC40192BP 

TC40193BP 


TC40192BP PRESETTABLE BCD UP/DOWN COUNTER (Dual Clock with Reset) 
TC401S3BP PRESETTABLE BINARY UP/DOWN COUNTER (Dual Clock with Reset) 


TC40192BP/TC40193BP is a synchronous 4-bit up/down 
counter. 

The RESET input is active at "H" level, and the 
PRESET ENABLE input is active at "L" level; both of 
them perform asynchronous operation. 

In the clock, the up-count input and the down-count 
input are independent each other, and each input 
performs count operation at the rising edge of the 
pulse. And the clock in the counter takes the logic 
sum of counting up and counting down; therefore, one 
clock input can be used as a clock inhibit input. 

The functions and pin assignment of TC40192BP and 
TC40193BP are compatible with those of 74192 and 
74193 of TTL. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

VSS-0.5 -VsS+20 

V 

Input Voltage 

VlN 

v S s-o.5-v DD +o.5 

V 

Output Voltage 

VOUT 

V S S-0.5-V DD +0.5 

V 

DC Input Current 

I IN 

±10 

raA 

Power Dissipation 

PD 

300 

mW 

Operating Temperature 
Range 

ta 

-40 -85 

°C 

Storage Temperature 
Range 

T stg 

-65 -150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 



(TC40193BP) 


TRUTH TABLE 


(TC40192BP, TC40193BP) 


CLOCK 

UP 

CLOCK 

DOWN 

PRESET 

RESET 

ACTION 

ENABLE 

J 

H 

H 

L 

COUNT UP 

1 

H 

H 

L 

NO COUNT 

H 

J 

H 

L 

COUNT DOWN 

H 


H 

L 

NO COUNT 

* 

& 

L 

L 

PRESET 


S; 

& 

H 

RESET 


* . Don't care 


(TC40192BP) 


COUNT 

*1 

SHS 

m 

Eza 

0 

L 

L 

L 

L 

I 

H 

L 

L 

L 

2 

L 

H 

L 

L 

3 

WM 

KM 

L 

L 

4 

L 

WBM 

MM 

L 

5 

H 

m 

■9 

L 

6 

L 

ma 

H 

L 

7 

H 

H 

H 

L 

8 

L 

L 

L 

R 

9 

m 

L 

L 

H 


COUNT 

9-1 

9-2 

9.3 

94 

0 

L 

L 

L 

L 

I 

KM 

L 

L 

L 

2 


KM 

L 

L 

3 

km 

El 

L 

L 

4 

* 

L 

El 

L 

5 

El 

L 

El 

L 

6 

* 

El 


L 

7 

wm 

El 

El 

L 

8 

L 

L 

L 

H 

9 

H 

L 

L 

B 

A 

L 

El 

L 

mi 

B 

H 

El 

L 

mi 

C 

L 

L 

K 

3 

D 

KM 

L 

ma 

B 

E 

■9 

H 

El 

B 

F 

KM 

O 

El 

B 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC40192BP, TC40193BP 


LOGIC DIAGRAM (TC40192BP) 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40192BP, TC40193BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40192BP, TC40193BP 


RECOMMENDED OPERATING CONDITIONS (V S S=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

v D d 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

VDD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S S=OV) 




SYM- 






25°C 



77“ 1 

f!HARAf!TFR T RTT f! 

TEST CONDITION 

VDD 

(V) 

-4U C 



, 85-c : 



BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 

High-Level 

Output Voltage 

V 0 H 

1 Tout 1 <im 

V IN =V SS,V DD 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

- 




15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 





5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 

T.ow— T. pvpI 



1 IoUT J < 1-“A 

10 


0.05 


0.00 

0.05 


0.05 

Output Voltage 

V 0L 

V IN =V SS»V DD 

- 

~ 

- 




15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




Voh=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




V OH =2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 

Output High 
Current 

lOH 

V OH =9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 




V oh =13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 




v IN" v SS*V dd 












Vol=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

Output Low 

TOL 

V 0 L=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 

Current 


V 0 l-1.5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 




Vin=VsS,Vdd 












V O uT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 

Input High 

VlH 

VoUT~T. OV, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 

Voltage 


V 0 ut =1 * 5v » 13 * 5v 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 




1 IOUT ^ <1M 












V 0 UT=0.3V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

Input Low 


V IL 

V OU T=1.0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 

Voltage 


V 0U t=1.5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 




1 IoUT ^ ( 


: 







Input 

"H" 

Level 

IlH 

Vj h =18V 

18 


-0.1 

- 

10" 5 

0.1 

- 

1.0 

Current 

" L " 

Level 

IlL 

V IL = 0V 

18 

- | 

O.lj 

- 

-10“5 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40192BP, TC40193BP 


ATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


HARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

VDD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

iescent Device 

rrent 

IDD 

Vin*vss,v dd 

& 

5 

10 

15 

- 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10 

20 

- 

150 

300 

600 

M 


All valid input combinations. 


NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V D d(V). 

MIN. 

TYP. 

MAX. 

UNIT 

tput Transition Time 
(Low to High) 

tTLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

tput Transition Time 
(High to Low) 

tTHL 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

opagation Delay Time 

CLOCK UP, 0 \ 

CLOCK DOWN “ ^ / 

tpLH 

tpHL 


5 

10 

15 

- 

450 

180 

130 

900 

360 

260 

ns 

opagation Delay Time 
(RESET - Q) 

tpHL 


5 

10 

15 

- 

400 

160 

120 

800 

320 

240 

opagation Delay Time 

(PE - Q) 

tpLH 

tpHL 


5 

10 

15 

- 

420 

170 

120 

840 

340 

240 

opagation Delay Time 

LCOK UP - CARRY, \ 

LOCK DOWN - BORROW ' 

tpLH 

t pHL 


5 

10 

15 

- 

220 

95 

70 

440 

190 

140 

opagation Delay Time 

RESET, PE - BORROW, 
CARRY) 

tpLH 

tpHL 


5 

10 

15 

- 

490 

190 

130 

980 

380 

260 

n. Clock Pulse Width 

tw 


5 

10 

15 

- 

250 

100 

70 

500 

200 

140 

ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40192BP, TC40193BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(v) 

MIN. 

TYP. 

MAX. 

UNIT 




5 

- 

100 

480 


Min. Pulse Width 









twH 


10 


40 

300 


(RESET) 











15 

- 

35 

260 

ns 




5 

- 

80 

240 

Min. Pulse Width 

tWL 


10 

- 

30 

170 


(PE) 



15 

- 

25 

140 





5 

1 

2 

- 


Max. Clcok Frequency 

f CL 


10 

2.5 

5 

- 

MHz 




15 

3.5 

7 

- 


Max. Clock Input Rise 



5 

20 

_ 

- 


Time. 

f rCL 


10 

2.5 



JUS 

Max. Clock Input Fall 

f f CL 







Time. 



15 

1 

- 

- 





5 

_ 

-40 

80 


Min. Removal Time 








(RESET, PE - CLOCK) 

trem 


10 

- 

-16 

40 

ns 




15 

- 

-14 

30 


Input Capacitance 

C IN 


- 

5 

7.5 

pF 


WAVEFROM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1 


CLOCK UP, 
CLOCK DOWN 


Q, 


CARRY, 

BORROW 


20ne 20ne 



TOSHIBA 


318 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC40192BP, TC40193BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4501BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4501BP TRIPLE GATE (Dual 4-Input NAND Gate and 2-Input NOR/OR Gate or 8-Input 
AND/NAND Gate) 


The TC4501BP is a combined gate which contains 
dual 4-input NAND gate and 2-input NOR/OR gate in one 
package. 

Since all the outputs of these gates are provided 
with the buffers of inverters, the input/output trans- 
mission characteristics have been improved and the 
noise immunity has been elevated. Further, an increase 
in propagation delay time caused by an increase in 
load capacity is kept to a minimum. 

The TC4501BP can be used as 8-input positive AND/ 
NAND gate by externally connecting the output of NAND 
gate to the input of NOR/OR gate. 



DIP 16 (3D16A— P) 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

V SS -0.5 ^ v SS + 20 

V 

Input Voltage 

VlN 

V SS - 0.5 ^ v DD + 0.5 

V 

Output Voltage 

VOUT 

V SS - 0.5 ^ v DD + 0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

pd 

300 


Operating 
Temperature Range 

Ta 

-40 ^ 85 

°C 

Storage 

Temperature Range 


-65 ^ 150 

°C 

Lead Temp. /Time 


260°C • 10 sec 1 


LOGIC DIAGRAM 



PIN ASSIGNMENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4501BP 


ECOMMENDED OPERATING CONDITIONS (V ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

V D D 


3 

- 

18 

V 

Input Voltage 

V IN 


0 

- 

V DD 

V 


TATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V D D 

(V) 

i 

O 

0 

O 

25°C 

85°C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

V 0H 

1 ToutI k1 ^ a 

V IN =V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

Low-Level 

Output Voltage 

V 0 L 

1 x OUT 1 < lv A 
V IN =V SS > V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

lOH 

V OH =4.6V 

V 0H =2-5V 

V 0 h=9.5V 

V oh =13.5V 

V IN =V SS» V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 


-0.51 

-2. 1 

-1. 3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

Output Low 

Current 

IOL 

v OL=°*4V 

V OL =0.5V 

V ol =1.5V 

VlN=V S s, V DD 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

: 

Input High 

Voltage 

V IH 

V 0 ut=0.5V, 4.5V 

VOUT=1.0V, 9.0V 

V OUT =1 - 5v > 13 - 5v 

I x out I k1 v a 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

_ 


Input Low 

Voltage 

VlL 

V 0UT = 0.5V, 4.5V 
VoUT-l.OV, 9.0V 

V0UT=1.5V, 13.5V 

|ToutI k1 V a 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

nput 

lurrent 

"H" 

Level 

HH 

V ih =18V 

18 

- 

0.1 

- 

10-5; 

0.1 

- 

1.0 

UA 

"L" 

Level 

J IL 

Vi L =0V 

18 

- 

-0.1 

- 

-10~ 5 

-0.1 

- 

-1.0 

Quiescent 

Device Current 

X DD 

V IN =V SS » V DD 
* 

5 

10 

15 

- 

0.25 

0.5 

1.0 

- 

0.001 

0.001 

0.002 

0.25 

0.5 

1.0 

- 

7.5 

15 

30 

yA 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4501BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

v D d< v > 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 
(Low to High) 



5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

Output Transition Time 

(High to Low) 



5 

10 

15 

■ 

^ -Brora 

a 

NAND 

Propagation Delay Time 
(Low to High) 



5 

10 

15 

a 


a 

Propagation Delay Time 
(High to Low) 




a 


a 


Propagation Delay Time 

(Low to High) 




a 



Propagation Delay Time 
(High to Low) 




a 




Propagation Delay Time 
(Low to High) 




a 


ESI 

Propagation Delay Time 

(High to Low) 

c pHL 


5 

10 

15 



9 

Input Capacitance 

C IN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4501BP 


:IRCUIT AND WAVEFORM FOR MEASUREMENT OF. DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4502BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4502BP STROBED HEX INVERTER/BUFFER 

The TC4502BP is a strobed hex inverter/buffer with 
3-state output. When DISABLE input is set to "H M 
level, six outputs become high impedance independently 
of the other inputs/when DISABLE input is set to "L" 
level and INHIBIT input "H" level, all the outputs go 
to M L" level. 

Further, since each output is capable of directly 
driving one standard TTL, the TC4502BP is suited for 
a bus interface, a data transmission circuit, a 
multiplexer, etc. 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

V SS -0.5~V s S+20 

V 

Input Voltage 

VlN 

Vss-0. 5 ~ V DD +0.5 

V 

Output Voltage 

v OUT 

V S S-0.5-V DD +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mU 

Operating Temperature 
Range 

t a 

-40 — 85 

°C 

Storage Temperature 
Range 

T stg 

-65-150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 


CIRCUIT DIAGRAM 

i/6 TC4502BP VDD 



TRUTH TABLE 


INPUTS 

OUTPUT 


DISABLE 

INHIBIT 

D n 

Qn 


H 

& 

* 

HZ 

HZ: High impedance 

L 

H 

S' 

L 

* : Don’t care 

L 

L 

L 

H 


L 

L 

H 

L 




PIN ASSIGNMENT 



LOGIC DIAGRAM 


3-State _ 

OTTTPTTT 


DISABLE 



=L>h 

=c£ 

=c£ 


_ 

=E>- 


=E*- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4502BP 


ECOMMENDED OPERATING CONDITIONS (Vss=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

C Supply Voltage 

vdd 


3 

- 

18 

V 

nput Voltage 

VlN 


0 

- 

vdd 

V 


TATIC ELECTRICAL CHARACTERISTICS (V ss =OV) 


CHARACTERISTIC 

SYM- 

BOL 



-40°C 

25°C 

85°C 

UNIT 

TEST CONDITION 

Vdd 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

igh-Level 
utput Voltage 

VOH 

1 ioutI <i^a 

Vin= v SS» v dd 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

ow-Level 
utput Voltage 

V 0 L 

1 loUT ^ ^ 

v in =v ss»v D d 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

utput High 
urrent 

I 0H 

VoH=4.6V 

VOH=2.5V 

VoH=9.5V 

V OH =13.5V 

5 

5 

10 

15 

-0.73 

-2.4 

-1.8 

-4.8 

- 

-0.65 

-2.1 

-1.65 

-4.3 

-1.4 

-1.3 

-3.2 

-1.1 


-0.58 

-1.9 

-1.35 

-3.5 

- 

mA 

Vin=VsS,VdD 

utput Low 
urrent 

1 OL 

Vql=0.4V 

V 0 L=0.5V 

Vql-1.5V 

5 

10 

15 

3.8 

9.6 

25.0 

- 

3.2 

8.0 

24.0 

7.3 

1.7 

5.7 

- 

2.9 

6.6 

20.0 

- 

Vin =v SS»V D D 

nput High 
oltage 

VlH 

VouT=0-5V, 4.3V 

V OUT =1.0V, 9.0V 

VoUT=l-3V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

>.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

1 IoUT ^ 

nput Low 
oltage 

VlL 

VoUT = 0.5V, 4.5V 
V OUT =1.0V, 9.0V 

V 0 UT=1-5V, 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4 .,0 

IIqut 1 <1/UA 

nput 

urrent 

"H" 

Level 

I IH 

V IH =0V 

18 

- 

0.1 

- 

10~ 5 

0.1 

- 

1.0 

M 

"L" 

Level 

IlL 

V IL = 0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

I 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4502BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


Ibmhbhbi 

mm 

SO 

FSy 






25°C 



o 


mimsmmm 






OO L 

UNIT 


gpjB 




MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





1 

- 

5 

- 

10-4 

0.4 

- 

12 

M 

mm 

HUM 

0 



B 

- 


■ 

-10-4 

-0.4 

- 

-12 

■ 




5 

- 

i 

_ 


1 

- 

30 



Device 

I DD 

vin=vss,v dd 

10 

- 

2 

- 

0.004 

2 

- 

60 

M 





15 

- 

4 

- 

0.008 

4 1 

- 

120 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 



SYMBOL 

TEST CONDITION 



TYP. 

MAX. 


CHARACTERISTIC 

v D d(v) 

MIN. 

UNIT 




5 

- 

80 

200 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

.. 40 

100 





15 

- 

30 

80 

ns 




5 

- 

35 

80 

Output Transition Time 
(High to Low) 

tTHL 


10 

- 

15 

40 





15 

- 

10 

30 





5 

- 

200 

400 


Propagation Delay Time 

tpLH 


10 


80 

180 


(DATA, INHIBIT - Q) 







15 

- 

60 

130 

ns 











5 

- 

135 

270 


Propagation Delay Time 
(DATA, INHIBIT - Q) 

tpHL 


10 

- 

55 

110 





15 

- 

40 

80 


Three State Disable 



5 

- 

65 

130 


Time 

tpHZ 

RL=lkH 

10 

- 

30 

60 


(DISABLE - Q) 


15 

- 

25 

50 


Three State Disable 



5 

- 

80 

220 


Time 

tpZH 

RL=lkn 

10 

- 

30 

100-' 

ns 

(DISABLE - Q) 


15 

- 

20 

80 


Three State Disable 



5 

- 

100 

250 


Time 

tpLZ 

R L =ikn 

10 

- 

50 

130 


(DISABLE - Q) 


15 

- 

40 

110 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4502BP 

i'NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V SS =OV, C L -50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V D d(V) 

MIN. 

TYP. 

MAX. 

UNIT 

nree State Disable 



5 

- 

80 

250 


Line 

tpZL 

RL=lka 

10 

- 

30 

110 

ns 

(DISABLE - Q) 


15 

- 

20 

80 


nput Capacitance 

ClN 


- 

5 

7.5 

pF 


AVEFROM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4508BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4508BP DUAL 4-BIT LATCH 

TC4508BP contains two independent circuits of latches 
having output disable function and clear function. 
When STROBE input is "H", the data input appears at 
the output as it is and if STROBE input is changed 
from "H" to "L", the output retains the data input 
existed at the time of falling edge of STROBE. 

When STROBE is "L M , the outputs are not affected by 
DATA inputs. 

If RESET input is set to "H", Q outputs are cleared 
to "L” level regardless of STROBE. If DISABLE input 
is set to "H", Q outputs have high impedance 
regardless of other inputs. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

V S S-0.5~~V S S+20 

V 

Input Voltage 

VlN 

Vss-0.5~~V DD +0.5 

V 

Output Voltage 

VOUT 

Vss-0.5-V DD +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Operating Temperature 
Range 

Ta 

-40-85 

°C 

Storage Temperature 
Range 

T stg 

-60-150 

°c 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 
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PIN ASSIGNMENT 



TRUTH TABLE 


H 

63 

02 

63 

C3 

S 

CQ 

§ 

H 

CO 

DISABLE 

DATA INPUTS 

OUTPUTS 

D 0 

£ 

d 2 

D 3 

^0 

Q-l| 0-2 | ^3 

& 

* 

H 

* 

*■ 

& 


HZ 

H 

* 

L 

8 

* 

»• 

* 

- 

Ll L 1 lJ 

L 

L 

L 

* 


3; 

8; 

LATCHED 

L 

H 

L 

A 

B 1 

c 

D 

A | B | C | D 


* : Don't Care 
HZ . High Impedance 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4508BP 


ECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 



C Supply Voltage 

V DD 


3 

- 


1 

nput Voltage 

VlN 


0 

- 

VDD 

■ 


TATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 



— 

SYM- 






25°C 









— an n 





mAR AfTFR T STT C. 

TEST CONDITION 

VDD 







UNIT 



BOL 











(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





1 loUT ^ 

5 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


igh-Level 

V 0H 

10 

9.95 


9.95 

10.00 


9.95 



utput Voltage 

Vin=Vss,Vd D 









15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 




1 lOUT 1 <L“A 

vin=vss,v D d 

5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 


■ow-Level 
lutput Voltage 

v OL 

10 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 






15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





Voh=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 





V 0 H=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


)utput High 
Current 

I OH 

Voh=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 





V 0 h=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





Vin=Vss,Vdd 









mA 




Vol=0.AV 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


)utput Low 

I 0L 

Vol=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


:urrent 


V ol -1.5V 

15 

4.0 

- 

3.4 

15. oj 

- 

2.8 

- 





VlN=V S S,V DD 













VoUT=0.3V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


[nput High 

VlH 

VoUT=l*O v » 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


/ oltage 


V 0 ut =1 -5V, 13.5V 

15 

j 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 lOUT 1 <1M 









V 




VoUT=0.5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


Input Low 


VlL 

VOUT*1-OV, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


V 0U t=1.5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 Tout 1 <i^a 










Input 

"H" 

Level 

I IH 

> 

oo 

i— I 

II 

> 

18 

- 

0.1 

- 

10 -5 

0.1 

- 

1.0 

uA 

Current 

"L" 

Level 

IlL 

Vl L =OV 

18 

- 

-0.1 

- 

-10-3 

-0.1 

- 

-1.0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4508BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


qvM — 4D °f 2S°r ocOp 

CHARACTERISTIC TEST CONDITION V D D -j— r— — -r— 

BUL (V) MIN. MAX. MIN. TYP. MAX. MIN. | MAX. 

Idh 18 - 0.4 - 10“4 

Leakage 

Current "L" T .. 

t I DL V 0 UT=0V 



* All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V SS =0V, 


[TEST CONDITION 



Output Transition Time 
(Low to High) 

t T LH 


Output Transition Time 
(High to Low) 

tTHL 


Propagation Delay Time 

tpLH 


(STROBE - Q) 

tpHL 


Propagation Delay Time 

tpLH 


(DATA - Q) 

tpHL 


Propagation Delay Time 

tpLH 


(RESET - Q) 

tpHL 


Three State Disable 



Time 

(DISABLE - Q) 

tpHZ 

R L =lkH 

Three State Disable 



Time 

(DISABLE - Q) 

tpZH 

RL=lkii 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4508BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd( v ) 

Three State Disable 



5 

- 

50 

130 


Time 

tpLZ 

R L =ikn 

10 

- 

30 

80 


(DISABLE - Q) 


15 

- 

25 

60 

ns 









Three State Disable 



5 

- 

70 

170 


Time 

tpZL 

R L =ikn 

10 

- 

30 

100 


(DISABLE - Q) 


15 

- 

20 

70 





5 

- 

50 

200 


Min. Pulse Width 

t m 


10 


20 

100 


(RESET) 


— 





15 

- 

15 

70 

ns 




5 

- 

40 

140 

Min. Pulse Width 



10 


20 

70 


(STROBE) 

tWH 







15 

- 

15 

40 





5 

- 

30 

60 


Min. Set-up Time 



10 


15 

30 


(DATA - STROBE) 

tsu 


~ 

ns 




15 

- 

10 

20 





5 

- 

-10 

10 


Min. Hold Time 

tH 


10 



10 


(DATA - STROBE) 



-5 

ns 




15 

- 

0 

10 


Input Capacitance 

ClN 


- 

5 

7.5 

P F 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 


2 One 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4508BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4510BP/BF 


TC4510BP/TC4510BF PRESETTABLE BCD UP/DOWN COUNTER 
|TC4510BP/BF is UP/DOWN decade counter having 
asynchronous RESET and PRESET functions. 

When RESET input is set to "H" level, the content of 
counter is reset to "0” and when RESET is set to "L" 
and P.E. to "H", inputs Ain through Din are preset to 
the counter. 

If TC4510BP/BF 1 s are connected in cascade using 
CARRY INPUT and CARRY OUTPUT, decimal counter 'of N 
digits with the parallel carry capability can be 
composed. Switching of counting up or down is 
achieved by UP/DOWN INPUT. The counter advances its 
counting condition at the rising edge of CLOCK. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

vdd 

VsS-0.5~Vss+20 

V 

Input Voltage 

VlN 

V S S-0.5~V dd +0.5 

V 

Output Voltage 

VOUT 

v SS“0.5~Vdd+0. 5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300(DIP)/180(MFP) 

mW 

Operating Temperature 
Range 

ta 

-40-85 

°C 

Storage Temperature 
Range 

T stg 

-65-150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 



PIN ASSIGNMENT 


I V DD 
| CLOCK 

I c 0UT 
I C IN 
I b IN 

I b out 

| UP/DOWN 
R RESET 

(TOP VIEW) 


PRESET 

ENABLE 



LOGIC DIAGRAM 1 

a in a out b in b out c in c o t jt d in Dout cark * out 



333 


TOSHIBA 












TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4510BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4510BP/BF 


RECOMMENDED OPERATING CONDITIONS (v ss -0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

vdd 


3 

- 

18 

V 

Input Voltage 

VIN 


0 

- 

vdd 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 

SYM- 

BOL 



-40°C 

25°C 

85°C 


TEST CONDITION 

Vdd 

(V) 

MIN. 







High-Level 

Output Voltage 

V 0H 

i IoUT * ^ 

Vin=V S S,V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 


Low-Level 

Output Voltage 

VOL 

HOUT 1 <1^A 

V IN =V SS» V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 
Current 

I OH 

Vqh=^ • 6V 

V 0 H=2-5V 

Voh=9.5V 

V OH =13.5V 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

VlN=V S S,V DD 

Output Low 
Current 

x OL 

V 0L =0.4V 

Vol=0-5V 

V 0 L=1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 


1 

Vin=VsS,V D d 

Input High 
Voltage 

VlH 

V O ut=0.5V, 4.5V 

V0UT=1- 0V » 9.0V 

V 0 ut=1-5V, 13.5V 

5 

10 

15 

3.5: 

7.0 

11.0 

* 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

HOUTK l^A 

Input Low 

Voltage 

VlL 

V OU T=0-5V, 4.5V 

VoUT=1.0V,9.0V 

v OUT=1*5V, 13.5V 

5 

10 

15 


1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

1 lOUT J < 1>“A 

Input 

Current 

"H" 

Level 

IlH 

Vx H =18V 

18 


0.1 

- 

10~ 5 

0.1 

■ 

1.0 

mA 

"L" 

Level 

IlL 

Vi L =0V 

18 


-0.1 

- 

-10>5 


■ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4510BP/BF 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s-OV, C L =50pF) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4510BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 

4ax. Clock Input Rise 



5 

20 

_ 

_ 


Time 

trCL 







4ax. Clock Input Fall 

tf CL 


10 

2.5 


~ 

us 

Time 



15 

1.0 

- 

- 





5 

- 

130 

260 


lin. Clock Pulse Width 

fc W 


10 

- 

50 

100 

ns 




15 

- 

35 

70 





5 

_ 

80 

200 


lin. Pulse Width 








( PRESET ENABLE 

tWH 


10 

- 

25 

100 

ns 

\ RESET I 



15 

- 

10 

75 





5 

_ 

170 

360 


lin. Set-up Time 









tsu 


10 

_ 

65 

160 

ns 

(UP/DOWN-CLOCK) 



i 








15 

- 

45 

110 





5 

_ 

80 

160 


tfin. Set-up Time 









tsu 


10 

— 

30 

60 

ns 

(CARRY IN - CLOCK) 











15 

- 

10 

45 


iin. Removal Time 



5 

- 

65 

150 


(PRESET ENABLE, 

Trem 


10 

- 

20 

80 

ns 

RESET-CLOCK) 



15 

- 

10 

60 


Input Capacitance 

ClN 



5 

7.5 

pF 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

WAVEFORM 1 


20ne 20ne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4510BP/BF 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4511BP/BF 


C451 1 BP/TC451 1 BF BCD-TO-SEVEN SEGMENT LATCH/DECODER/DRIVER 


TC4511BP/BF is decoder which converts the input 
f BCD code into the 7 segment display element driving 
ignal and the output has complementary connection of 
PN bipolar transistor and N-channel MOS FET. There- 
ore, not only capability of directly driving cathode 
Dmmon type LED, this has capability of driving various 
isplay elements with simple interface circuits. 

T input and fTT input are to force all the outputs to 
b "H" (illuminated) and "L" (not illuminated) res- 
Bctively regardless of BCD input. As the latch con- 
rolled by common LE input is inserted in each of four 
nput lines, static display of dynamic information can 
b achieved. When an invalid BCD input, "10" or higher 
s applied, all the outputs become "L" (not illumina ted)i 

BSOLUTE MAXIMUM RATINGS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4511BP/BF 



RECOMMENDED OPERATING CONDITIONS (V S s =ov > 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

VDD 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

VDD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

VDD 

-40 

°C 

25°C 

85 

°C 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




5 

4.0 

_ 

4.0 

4.5 


4.0 

_ 

High-Level 

v OH 

1 I OUT 1 <1 V*A 

10 

9.0 

_ 

9.0 

9.5 

_ 

9.0 

- 

Output Voltage 


V IN =V SS> V DD 

13 

14.0 

- 

14.0 

14.5 

- 

14.0 

- 

Low-Level 


| I OUT | <ly A 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 


Vql i 


i.o 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 

Output Voltage 


V IN =V SS » V DD 

15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4511BP/BF 


TATIC ELECTRICAL CHARACTERISTICS (V SS =0V) 


IARACTERISTIC 

SYMBOL 

TEST CONDITION 

vdd 

(V) 

i 

o 

o 

25°C 

85 °C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

jtput High 

Current 

I OH 

V ON =3.5V 

V on =8.3V 

v 0 n= 13 * 5v 

5 

10 

15 

20 

25 

30 


20 

25 

30 


- 

15 

20 

25 

- 

mA 

VlN=VDD, Vss 

jtput Low 

Current 

X 0L 

V O n=0.4V 

V ON =0.5V 

VQN-1.5V 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0. 36 

0.9 

2.4 

- 

V IN =V DD> V SS 

lput High 

Voltage 

VlH 

v 0 ut=°.5V, 4.5V 
v OUT =1 * 0v > 9 * 0V 
V 0UT =1.5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.50 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

1 I OUT 1 <:L P A 

iput Low 

Voltage 

VlL 

V 0 ut=°.5V, 4.5V 
V OUT =1 * 0v > 9 * 0V 
V oirr =1.5V, 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.50 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

^outI <lyA 

iput 

irrent 

"H" 

Level 

IlH 

v IH= 18v 

18 

- 

0.3 

- 

10-5 

0.3 

- 

1.0 



UA 

"L" 

Level 

IlL 

V IL =°V 

18 

- 

-0. 3 

- 

-10-5 

-0.3 

- 

-1.0 

liescent 

)evice Current 

I DD 

V IN =V DD» V SS 
* 

5 

10 

15 

- 

20 

40 

80 


0.005 

0.010 

0.015 

20 

40 

80 

- 

150 

300 

600 

UA 


All valid input combinations. 


'NAMIC ELECTRICAL CHARACTERISTICS (Ta«25*C, V S s=0V, C L =50pF, R L =10kD) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD( V) 

MIN. 

TYP. 

MAX. 


itput Transition Time 

(Low to High) 

t TLH 


5 

10 

15 

- 

40 

25 

20 

80 

60 

50 

ns 

it put Transition Time 
(High to Low) 

t THL 


5 

10 

15 

- 

80 

40 

30 

200 

100 

80 

■opagation Delay Time 

(DATA - OUT) 

tpLH 


5 

10 

15 

- 

550 

240 

170 

1100 

480 

340 

•opagation Delay Time 
(DATA - OUT) 

tpHL 


5 

10 

15 

- 

550 

240 

170 

1100 

480 

340 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4511BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Continued ) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

VDD(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Propagation Delay Time 

(BT - OUT) 

t pLH 


5 

10 

15 

- 

350 

140 

100 

700 

280 

200 

ns 

Propagation Delay Time 

(FT - OUT) 

tpHL 


5 

10 

15 • 

- 

350 

140 
100 , 

700 

280 

200 

Propagation Delay Time 

(LT - OUT) 

tpLH 

tpHL 


5 

10 

15 

- 

350 

150 

120 

700 

300 ' 
240 

Propagation Delay Time 
(LE - OUT) 

tpLH 

t pHL 


5 

10 

15 

- 

300 

130 

100 

600 

300 

250 

Min. Pulse Width 

(LE) 

twL 


5 

10 

15 

- 

100 

50 

40 

300 ‘ 

150 

120 

Min. Set-up Time 

(DATA - LE) 

r su 


5 

10 

15 

- 

80 

40 

30 

200 

100 

75 

Min. Hold Time 

(DATA - LE) 

C H 


5 

10 

15 

- 

-80 

-40 

-30 

50 

20 

15 

Input Capacitance 

ClN 


- 

5 

7.5 

pF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1 
a in 


WAVEFORM 3 




biaJ 


t 


90 % 

50% 

.logs 


- 10 % 


, x tlh 


/ 


50% 

pLH 


WAVEFORM 2 
51 


a-g 




20ns 20ne 
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^IHUUIT technical data 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4512BP/B 


TC4512BP/TC451 2BF 8-CHANNEL DATA SELECTOR 


TC4512BP/BF is data selector which selects 8 
channel data inputs (XO through X7) according to 
binary address inputs A, B and C. 

Since high impedance can be given to output Z by sett- 
ing DISABLE input to "H" , the wired-OR arrangement can 
be achieved. DISABLE input takes precedence over 
other inputs giving the output high impedance. 

If DISABLE = "L" and INHIBIT = "H", the data select 
operation is inhibited and output Z becomes "L" Level. 


ABSOLUTE MAXIMUM RATINGS 



CHARACTERISTIC 
DC Supply Voltage 
Input Voltage 
Output Voltage 
DC Input Current 

Power Dissipation 
Operating 
Temperature Range 


SYMBOL 

V DD 

VlN 

v OUT 

Tin 

pd 

Ta 


RATING 

V SS -0.5 ^ V SS + 20 
V SS - 0.5 ^ v DD-f 0.5 
V SS -0.5 ^ v DD + 0.5 
±10 

300 (DIP) /180 (MFP) 
-40 'v 85 


PIN ASSIGNMENT 


XO I 

1 

16 

XI 1 

2 

15 

X 2 | 

3 

14 

X3 | 

4 

13 

X4| 

5 

12 

X5 | 

6 

11 

X6 | 

! 7 

10 

Vssl 

8 

9 


(TOP VIEW) 







IBA INTEGRATED CIRCUIT TECHNICAL DATA 


4512BP/BF 


OMMENDED OPERATING CONDITION (V S s=OV) 


CHARACTERISTIC SYMBOL 


^ Supply Voltage 
iput Voltage 


ATIC ELECTRICAL CHARACTERISTIC (V SS =0V) 


MIN. 

TYP. 

MAX. 

UNITS 


High-Level 
Output Voltage 

Low-Level 
Output Voltage 

Output High 
Current 


Output Low 
\rrent 



VlL 

in 

< ’vel 

IlH 

A T el_ 

til 

A i 

x dh 

'k A 



x dl 


— 


’dd 


I Tout 1 <TpA 

V IN =V SS, V DD 

I Tout I < TyA 

V IN =V SS» V DD 

V 0H=^-6V 
V 0h =2.5V 
V oh =9.5V 
V 0 H“T3. 5V 


1 TqutI < lyA 

tlH VlH-TSV 

tlL V IL g °V 
[ DH V out =18V 

[ DL V 0UT" 0V 

’dd V IN“ V SS» v DD 


5 4.95 

10 9.95 

15 14.95 
5 


V IN=V SS , V DD 

V O L=0- 

4V 



V O L=0- 

5V 



l — 1 

It 

-4 

O 

> 

5V 



VlN=Vs$, VpD | 

VOUT=0 

.5V, 

4. 

5V 

V OUT~ 1 

.OV, 

9 

OV 

VoUT=l 

. 5V, 

13. 

5V 

1 Tout 1 

<1 yA 


VoUT~0 

• 5V , 

4. 

5V 

V 0 UT“1 

.OV, 

9 

OV 

V0UT=1 

,5V, 

13. 

5V 


4.95 

- 9.95 

- 14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

0.05 - 

0.00 

0.05 

- 

0.05 

0.05 - 

0.00 

0.05 

- 

0.05 

0.05 - 

0.00 

0.05 

- 

0.05 


-0.51 -1.0 
-2.1 -4.0 
-1.3 -2.2 
-3.4 -9.0 
0.51 1.5 

1.3 3.8 

3.4 15.0 

3.5 2.75 

7.0 5.5 

11.0 8.25 


5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 

15 

- 

4.0 

- 

6. 75 

4.0 

- 

4.0 

18 

- 

0.1 

- 

10-3 

0.1 

- 

1.0 

18 

- 

-0.1 

- 

-10“ 5 

-0.1 

- 

-1.0 

18 

- 

0.4 

- 

10“ 4 

0.4 

- 

12 

18 

- 

-0.4 

- 

i 

o 

i 

-0.4 

- 

-12 

5 

- 

5 

_ 

0.005 

5 

_ 

150 

10 

- 

10 

- 

0.010 

10 

- 

300 

15 

- 

20 

1 

0.015 

20 

- 

600 


nib inat ions. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4512BP/BF 


NAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, v S s=OV, Cl=5Q p f) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

VDD(V) 

MIN. 

TYP. 

MAX. 

UNITS 

utput Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

utput Transition Time 

(High to Low) 

t THL 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ropagation Delay Time 

(INHIBIT - Z) 

t pLH 

tpHL 


5 

10 

15 

- 

140 

60 

40 

280 

140 

100 

ropagation Delay Time 
(A, B, C - Z) 

tpLH 

t pHL 


5 

10 

15 

- 

240 

95 

65 

480 

190 

130 

ropagation Delay Time 
(X - Z) 

tpLH 

tpHL 


5 

10 

15 

- 

210 

85 

60 

420 

170 

120 

hree State Disable Time 

(DISABLE - Z) 

t p ZL» t pLZ 
tpHZ » t pZH 

R L =lkfi 

5 

10 

15 

- 

60 

25 

20 

120 

60 

40 

nput Capacitance 

C IN 


- 

5 

7.5 

pF 


.VEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



TC4514BP 

TC4515BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4514BP 4-BIT LATCH/4-T0-1 6 LINE DECODER (Output Active High Option) 
TC4515BP 4-BIT LATCH/4-T0-1 6 LINE DECODER (Output Active Low Option) 


TC4514BP and TC4515BP are decoders which convert 4 
bit binary input signal to hexadecimal output signal 
and these have the decode inhibit input and the latch 
function. 

TC4514BP gives "H" level only to the selected output 
among 16 outputs and TC4515BP gives "L" only to the 
selected output. When INHIBIT input is "H", the 
selected output does not exist making all the outputs 
"L" for TC4514BP and all the outputs "H" for TC4515BP. 
When STROBE input is "H", the output corresponding to 
DATA 1 through DATA 4 are selected and latched by the 
transition of STROBE from "H" to "L". 


ABSOLUTE MAXIMUM RATINGS 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

VsS-0.5~V S S+20 

V 

Input Voltage 

VIN 

V S S-0.5^V DD +0.5 

V 

Output Voltage 

VOUT 

V ss -0.5~V dd +0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

pd 

300 

mW 

Operating Temperature 
Range 

Ta 

-40 ~~85 

i 

°C 

Storage Temperature 
Range 

T stg 

-65-150 


Lead Temp. /Time 


260°C • lOsec 


LOGIC DIAGRAM 









TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4514BP, TC4515BP 


ITH TABLE 


HIBIT 

DATA INPUT 

SELECTED OUTPUT 
TC4514BP - "H" 
TC4515BP - "L" 

o STROBE="H" ; See Truth 
table 

o STROBE="L" 

; Outputs hold the 
data when STROBE 
goes "LOW” 

DATAi 

DATA 2 

DATA 3 

DATA 4 

L 

L 

L 

L 

L 

so 

L 

H 

L 

L 

L 

si 

L 

L 

H 

L 

L 

S 2 

L 

H 

H 

L 

L 

S3 

L 

L 

L 

H 

L 

S4 

t n-l ~ 

t n 

1 ' 

L 

H 

L 

H 

L 

S5 

STROBE j 

L 

L 

H 

H 

L 

S6 

l 

1 

L 

H 

H 

H 

L 

... s ? , 

LATCH point 

° *- Don’t care 

L 

L 

L 

L 

H 

S 8 

L 

H 

L 

L 

H 

S9 

L 

L 

H 

L 

H 

SlO 

L 

H 

H 

L 

H 

Sii* 

L 

L 

L 

H 

H 

Sl 2 

L 

H 

L 

H 

H 

Sl3 

L 

L 

H 

H 

H 

S 14 

L 

H 

H 

H 

H 

Sl5 

H 

* 

* 

» 

* 

TC4514BP-ALL OUTPUTS "L" 
TC4515BP-ALL OUTPUTS "H" 


OMMENDED OPERATING CONDITIONS (V SS = 0 V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

V DD 


3 

- 

18 

V 

ut Voltage 

V IN 


0 

- 

vdd 

V 


TIC ELECTRICAL CHARACTERISTICS (V S s°OV) 


ARACTERISTIC 

SYM- 

TEST CONDITION 

Vdd 

“40°C 

25°C 

LO 

00 

’C 

UNIT 


BOL 


(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





3 

4.95 

_ 

4.95 

5.00 

_ 

4.95 

_ 


h-Level 

Vqh 

1 loUT 1 < 1 aA 

10 

9.95 


9.95 

10.00 


9.95 



put Voltage 


vin =v ss,v dd 













15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 




5 


0.05 


0.00 

0.05 

_ 

0.05 


-Level 

V 0L 

1 1 OUT 1 <1-“A 

10 


0.05 


-o.oo 

0.05 


0.05- 


put Voltage 

V IN =V SS» V DD 













15 

- 

0.05’ 

- 

0.00 

0.05 

- 

0.05 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4514BP, TC4515BP 


STATIC ELECTRICAL CHARACTERISTICS (V SS =0V) 










25°C 



r 



SYM- 


V DD 

-4U U 



L 

PU AT? APTT?CT CTT P 

TEST CONDITION 










BOL 











(V) 

MIH. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




V 0 H=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




V OH =2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 

Output High 
Current 

lOH 

Voh=9.5V 

10 

-1.5 

- 

1.13 

-2.2 

- 

-1.1 

- 




V OH =13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 




VIN= V SS» V DD 












VOL=0.4V 

5 

0.61 

- 

0.51 

1.5 


0.42 

- 

Output Low 

IOL 

V O L=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 

Current 


Vol=1-5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 




VIN =V SS» V DD 












VOUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 

Input High 

VlH 

V0UT = T. OV , 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 

Voltage 


VoUT=l-5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 




1 ^OUT 1 <1M 












VOUT=0.5V, 4.5V 

5 

- 

1 . 5 

- 

2.25 

1.5 

- 

1.5 

Input Low 


VlL 

VoUT=l-OV, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 

Voltage 


V 0 UT“1-5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 




1 loUT^ <1^A 









Input 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

Current 

"L" 

Level 

til. 

Vil=0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 





5 

_ 

5 

- 

0.005 

5 

- 

150 

Quiescent 

Current 

Device 

Tdd 

vin=vss,v D d 

10 

- 

10 

- 

0.010 

10 

- 

300 




* 

m 



■ 



■ 



* All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 

Output Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4514BP, TC4515BP 


'JAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, v S s=OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 




5 

- 

80 

200 


tput Transition Time 
(High to Low) 

tTHL 


10 

- 

50 

100 

ns 




15 

- 

40 

80 


upagation Delay 

t pLH 


5 

- 

260 

970 


ne 


10 

- 

110 

370 


(STROBE, DATA - Sn) 

t pHL 


15 

- 

80 

270 

ns 

Dpagation Delay 

tpLH 


5 

- 

150 

500 


ne 


10 

- 

65 

220 


(INHIBIT - Sn) 

t pHL 


15 

- 

50 

170 





5 

- 

40 

250 


i. Pulse Width 
(STROBE) 

tWH 


1 

10 

- 

20 

100 

ns 




15 

- 

15 

75 





5 

- 

20 

150 


i. Hold Time 
(DATA - STROBE) 

tsu 


10 

- 

10 

70 

ns 




15 

- 

5 

40 


Dut Capacitance 

ClN 


- 

5 

7.5 

P F 


i/EFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 









TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4514BP, TC4515BP 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
WAVEFORM 3 


20ne 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4516BP/BF 


516BP/TC4516BF PRESETTABLE BINARY UP/DOWN COUNTER 


516BP/BF is UP/DOWN 4 bit binary counter having 
nchronous and PRESET functions. 

n RESET input is set to "H" level, the content of 
nter is reset to "0" and when RESET is set to "L" 
P.E. to "H", inputs AIN through Din are preset 
o the counter. 

TC4516BP/BF’S are connected in cascade using 
RY INPUT and CARRY OUTPUT, 4xN bits binary 
nter with parallel counter can be composed, 
tching of counting up or down is achieved by 
DOWN input. The counter advances its counting 
dition at the rising edge of CLOCK. 


OLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Supply Voltage 

vdd 

VsS-0.5~V S S+20 

V 

ut Voltage 

VlN 

Vss-0.5 — Vdd+0.5 

V 

put Voltage 

VOUT 

V S s-0.5-Vdd+0.5 

V 

Input Current 

I IN 

±10 

mA 

er Dissipation 

PD 

300 (DIP)/ 180 (MFP) 

mW 

rating Temperature 
ge 

t a 

-40-85 

°C 

rage Temperature 
ge 

T stg 

-65-150 

°c 

d Temp . /Time 

Tsoi 

260 • 10 

°C.sec 


IC DIAGRAM 




15 | CLOCK 

14 I c OUT 
13|c in 

b in 
b out 

UP/DOWN 
RESET 


( TOP VIEW) 


a in a out b in b out c in c out ^in d out carry out 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4516BFVBF 


TRUTH TABLE 


CARRY IN 

UP /DOWN 

PRESET ENABLE 

RESET 


H 

* 

L 

L 

NO COUNT 

L 

H 

L 

L 

UP COUNT 

L 

L 

L 

L 

DOWN COUNT 

* 

« 

H 

L 

PRESET 

* 

* 

* 

H 

RESET 


* Don’t Care 


TIMING DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA , 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4512BP/BF 


C451 2BP/TC451 2BF 8-CHANNEL DATA SELECTOR 


TC4512BP/BF is data selector which selects 8 
hannel data inputs (XO through X7) according to 
inary address inputs A, B and C. 

ince high impedance can be given to output Z by sett- 
ng DISABLE input to "H" , the wired-OR arrangement can 
s achieved. DISABLE input takes precedence over 
ther inputs giving the output high impedance, 
f DISABLE = "L" and INHIBIT = "H" , the data select 
aeration is inhibited and output Z becomes "L" Level, j 


CHARACTERISTIC 

SYMBOL 

! Supply Voltage 

V D D 

put Voltage 

VlN 

tput Voltage 

VoUT 

Input Current 

I IN 

wer Dissipation 

PD 

erating 

mperature Range 

t a 

orage 

mperature Range 

T stg 

ad Temp. /Time 

^sol 

01 C DIAGRAM 


RATING 

V SS - 0.5 2 V SS + 20 
V SS -0.5 * v DD + 0.5 
V SS - 0.5 ^ v DD + 0.5 
±10 

300 (DIP)/ 180 (MFP) 
-40 ^ 85 

-65 ^ 150 
260°C * 10 sec 















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4512BP/BF 


RECOMMENDED OPERATING CONDITION (Vss=0v) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

v D d 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 


V 


STATIC ELECTRICAL CHARACTERISTIC (Vss=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

VDD 

(V) 

« 

o 

0 

O 

25°C 

85 °C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Output Voltage 

VOH 

1 I OUT | <x vA 
V IN =V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

B 

V 

Low-Level 

Output Voltage 

V 0 L 

i I OUT 1 < iyA 
V IN =V SS> V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

lOH 

v OH = A.6V 

V 0h =2.5V 

V oh =9.5V 

V oh =13.5V 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1. 3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

1 

mA 

V IN=V S S, V DD 

Output Low 

Current 

lOL 

V OL =0.4V 

V nT =0.5V 

V0L=1.5V 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

VlN=Vss, V D D 

Input High 

Voltage 

VlH 

VOUT=0.5V, 4.5V 
V QUT =1.0V, 9.0V 
VoUT=1*5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

: 

3.5 

7.0 

11.0 

2. 75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

1 I OUT 1 < lv j A 

Input Low 
Voltage 

VlL 

VoUT=0.5V, 4.5V 
V 0UT =1.0V, 9.0V 
VoUT=l*5V,13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

i 

- 

1.5 

3.0 

4.0 

I x outI < ipA ; 

Input 

Current 

"H" 

Level 

I IH 

V ih =18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 


pA 

"L" 

Level 

IlL 

v IL =ov 

18 

- 

-0.1 

- 

-10“ 5 

-0. 1 

i 

H§jj| 

3-State 

Output 

Leakage 

Current 

"H" 

Level 

I DH 

V 0UT =18V 

18 

- 

0.4 

- 

10- 4 

0.4 


12 

pA 

"L" 

Level 



18 

- 


- 

B 

-0.4 

- 

-12 

Quiescent 

Device Current 

I DD 

V IN =V SS» V DD 
* 

5 

10 

15 

- 


■ 

0.005 

0.010 

0.015 

5 

10 

20 

- 

150 

300 

600 



* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4516BP/BF 


:0MMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 



TYP. 

MAX. 

UNIT 

Supply Voltage 

vdd 


3 

- 

18 

V 

>ut Voltage 



0 

- 

vdd 

V 


TIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


LARACTERISTIC 


SYM- 

BOL 


TEST CONDITION 


VDD 

(V) 


-40 °C 


MIN. MAX. 


25°C 


MIN. TYP. MAX. 


85°C 


MIN. MAX. 


UNIT 



















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4516BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 




-40°C 

25°C 

85°C 

UN] 

TEST CONDITION 

V DD 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 





5 

- 

5 

- 

0.005 

5 

_ 

150 


Quiescent Device 
Current 

TDD 

vin=vss,v dd 

10 

- 

10 

- 


10 

- 

300 

AtP 



* 

15 

- 

20 

- 

0.015 

20 

- 




* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V D D(V) 

MIN. 

TYP. 

MAX. 

UNI1 




5 

_ 

80 

200 


Output Transition Time 









tTLH 


10 

— 

50 

100 


(Low to High) 











15 

- 

40 

80 









ns 




5 

— 

80 

200 


Output Transition Time 


» 







tTHL 


10 

— 

50 

100 


(High to Low) 



15 

- 

40 

80 





5 

_ 

210 

420 


Propagation Delay Time 

tpLH 










10 


85 

200 

ns 

(clock-a,b,c,dout) 

tpHL 










15 

- 

60 

150 





5 

_ 

310 

620 


Propagation Delay Time 

tpLH 










10 

— 

115 

240 

ns 

(CLOCK-CARRY OUT) 

tpHL 










15 

- 

80 

180 


Propagation Delay Time 

tpLH 


5 

- 

240 

480 


(PRESET ENABLE, 



10 

- 

90 

210 

ns 

reset-a,b,c,dout) 

tpHL 


15 

- 

65 

160 


Propagation Delay Time 



5 

- 




(PRESET ENABLE, 

tpLH 


10 

- 



ns 

RESET-CARRY OUT) 

tpHL 


15 

- 







5 

_ 

110 

250 


Propagation Delay Time 

tpLH 


10 

_ 

45 

120 

ns 

(CARRY IN - CARRY OUT) 

tpHL 










15 

- 

35 

100 





5 

1.9 

3.8 

- 


Max. Clock Frequency 

f CL 


10 

4 

10.3 

- 





15 

5.-5 

15.1 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4516BP/BF 


me ELECTRICAL CHARACTERISTICS (Tk=25°C, V S s=0V, C L =50 P F) 










CHARACTERISTIC 

SYMBOL 

TEST CONDITION 



TYP. 

MAX. 

UNIT 

. Clock Input Rise 



5 

2.0 

- 

- 


e 

trCL 


10 

2.5 

_ 

_ 

MS 

. Clock Input Fall 

tfCL 






e 



15 

1.0 

- 

- 





5 

- 

130 

260,, 


. Clock Pulse Width 

tw 


10 

- 

50 

100 

ns 




15 

- 

35 

70 





5 

_ 

80 

200 


. Pulse Width 

tWH 


10 


25 

100 

ns 

RESET ENABLE, RESET) 


15 

- 

10 

75 



. Set-up Time 



5 

- 

170 

360 


tsu 


10 

— 

65 

160 

ns 

P/ DOWN-CLOCK) 


15 

- 

45 

110 



. Set-up Time 



5 

- 

80 

160 


tsu 


10 


30 

60 

ns 

ARRY IN - CLOCK) 



15 

- 

10 

45 


. Set-up Time 



5 

- 

65 

150 


RESET ENABLE, 

trem 


10 

- 

20 

80 

ns 

ESET-CLOCK) 



15 

- 

10 

60 


ut Capacitance 

ClN 



5 

7.5 

P F 


EFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


VEFORM 1 


2 On b 2 On b 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 2 


WAVEFORM 3 


PRESET ENABLE, 
RESET 


A, B, C, DoUT 
CARRY OUT 


WAVEFORM 4 



WAVEFORM 5 




WAVEFORM 6 


PRESET ENABLE, 
RESET 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4518BP/BF 

TC4520BP/BF 


1518BP/TC4513BF DUAL BCD UP COUNTER 

1520B0/TC4520BF DUAL BINARY UP COUNTER 

i518BP/BF and TC4520BP/BF are up counters of BCD or 
>it binary. 

ice both of TC4518BP/BF and TC4520BP/BF contain two 
lependent circuits of counters with the same 
ictions in one package, counting or frequency 
vision of two BCD digits or eight binary bits can be 
lieved with one IC. The counters can be reset to 
' (QO — Q3="L m ) by giving "H" level signal to RESET 
>ut regardless of other inputs. 

i counting condition is changed by the rising edge 
CLOCK input if ENABLE="H" or by the falling edge 
ENABLE if CLOCK*"L". 


iOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Supply Voltage 

VDD 

V S S-0.5~VsS+20 

V 

>ut Voltage 

V IN 

VSS-0.5-VDD+0.5 

V 

:put Voltage 

v OUT 

VSS”0. 5 — V DD +0. 5 

V 

Input Current 

I IN 

±10 

mA 

jer Dissipation 

PD 

300 (DIP) /180(MFP) 

mW 

irating Temperature 
ige 

Ta 

-40~85 

°C 

irage Temperature 
ige 

T stg 

-65-150 

°C 

id Temp. /Time 

Tsoi 

260°C • lOsec 


SIC DIAGRAM 



CLOCK A | 

k 

1 

J 

16 

1 V DD 

ENABLE A | 

2 

15 

| RESET B 

^0 A 1 

3 

14 

1 0-3 B 

0-1 A 1 

4 

13 

1 ^2 B 

0*2 A I 

5 

12 

IftlB 

0-3 A 1 

6 

11 

1 ftOB 

RESET A | 

7 

10 

\ ENABLE B 

vssl 

8 

9 

| CLOCK B 


C TOP VIEW) 



/2 TC4518BP/BF 




1/2 TC4520BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4518BP/BF, TC4520BP/BF 




TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4518BP/BF, TC4520BP/BF 


ATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


HARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

gh-Level 
tput Voltage 

V 0H 

1 ^OUT 1 <1^*A 

Vin=V S S,V dd 

5 

10 

15 

4.95 

9.95 

14.95 


4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

w-Level 
tput Voltage 

V 0 L 

1 lOUT l < 

v in =v ss»v D d 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.05 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

tput High 
rrent 

I 0H 

Voh=A.6V 

V 0 H=2.5V 

V 0 H=9.5V 

V OH =13.5V 

Vin =v SS»V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

itput Low 

Lrrent 

lOL 

V ol =0.4V 

Vol=0.5V 

Vol-1.5V 

Vin= v SS,V dd 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

iput High 
»ltage 

V IH 

VOUT=0-5V, 4.5V 

VouT=l*0V, 9.0V 

V 0 UT=1-5V, 13.5V 

llOUT^ < l^A 

5 

10 

15 

3.5 

7.0 

11.0 


3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

iput Low 
)ltage 

VlL 

VOUT = 0*5V, 4.5V 

V OU T=1.0V, 9.0V 

V 0 ut =1 -5V, 13.5V 

1 lOUT ^ 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.- 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

iput 

irrent 

"H" 

Level 

IlH 

Vih=18V 

18 

- 

0.1 

- 

10“5 

0.1 

- 

1.0 

aA 

"L" 

Level 

I IL 

Vl L =0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 

liescent Device 

jrrent 

I DD 

v in =v ss,v dd 

5 

10 

15 

- 

5 

10 

20 

_ 

0.005 

0.010 

0.015 

5 

10 

20 

_ 

150 

300 

600 

M 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4518BP/BF, TC4520BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss^OV, C L -5Q P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UN II 

V D d(V) 




5 

- 

80 

200 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

- 

80 

200 

Output Transition Time 
(High to Low) 

t THL 


10 

- 

50 

100 





15 

- 

40 

80 



tpLH 


5 

_ 

280 

560 


Propagation Delay Time 


10 


110 

230 

ns 

(CLOCK, ENABLE - Q) 

rt 

X) 

P 





15 

“ 

80 

160 





5 

- 

160 

650 


Propagation Delay Time 
(RESET - Q) 

t pHL 


10 

- 

70 

225 





15 

- 

50 

170 





5 

1.5 

5 

- 


Max. Clock Frequency 

f CL 


10 

3 

14 

- 

MHz 




15 

4 

18 

- 


Max. Clock Input Rise/ 

trCL 


5 

10 

No 

Lomits 



Fall Time 

tf CL 







15 




/IS 

Max. Input Rise/ 

tr 


5 

20 

- 

- 


Fall Time 

tf 


10 

2.5 

- 

- 


(ENABLE) 


15 

1.0 

- 

- 





5 

- 

100 

200 


Min. Clock Pulse Width 

tw 


10 

- 

35 

100 





15 

- 

30 

70 





5 

- 

100 

400 


Min. Pulse Width 



10 


35 

200 


(ENABLE) 

tw 


— 

ns 




15 

- 

30 

140 





5 

- 

55 

250 


Min. Pulse Width 



10 


25 

110 


(RESET) 

tWH 







15 

- 

20 

80 


Input Capacitance 

ClN 


- 

5 

7.5 

P F 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4518BP/BF, TC4520BP/BF 



APPLICATION CIRCUIT 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4518BP/BF, TC4520BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4519BP 


TC4519BP 4-BIT AND/OR SELECTOR 

The TC4519BP is a combined gate available as 
4-bit AND/OR select gate, quad 2-channel data selector 
or quad exclusive-NOR gate according to the conditions 
of two control inputs A and B. 

Since all the outputs are provided with the 
buffers of two-stage inverters, the input/output 
transmission characteristics have been improved and 
the noise immunity has been elevated. Thus, as in- 
crease in propagation delay time caused by an increase 
in load capacity is kept to a minimum. 


ABSOLUTE MAXIMUM RATINGS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4519BP 


RECOMMENDED OPERATING CONDITIONS (V ss -OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

| 

11091 


3 

- 

18 

HDH 

Input Voltage 

BM 


0 

- 

V DD 

■ ■ 


STATIC ELECTRICAL CHARACTERISTICS (v S s=Ov) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V D D 

(V) 

-40°C 

25°C 

00 

Cn 

O 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

V 0 H 

1 i outI < lyA 

V IN =V SS * V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 


■ 


Low-Level 

Output Voltage 

V 0 L 

1 loUT 1 <:L ^ A 
V IN =V SS> V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

lOH 

V OH =4.6V 

V OH =2.5V 

V 0 h-9.5V 

V OH =13.5V 

V IN =V SS» V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1. 3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 


i 

mA 

Output Low 

Current 

I 0L 

V ol =0.4V 

V OL =0.5V 

V 0L =1.5V 

V IN= V SS» V DD 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

Input High 

Voltage 

V IH 

V O ut=0*5V, 4.5V 

VOUT-1.0V, 9.0V 
V 0UT =1.5V, 13.5V 
^oirrhipA 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

! 

3.5 

7.0 

11.0 

- 


Input Low 

Voltage 

VlL 

V OUT=0.5V, 4.5V 
V 0 UT=1-OV, 9.0V 
V0UT*1.5V, 13.5V 

| I ouTl <1 y A 

5 

10 

15 

* 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

1 



Input 

Current 

"H" 

Level 

HH 

V ih =18V 

18 

- 

0.1 

- 

10-5 

0.1 

■ 



"L" 

Level 

X IL 

Vil=OV 

18 

- 

-0.1 

- 

-IQ- 5 

- 0. 1 

■ 


Quiescent 

Device Current 

I DD 

V IN =V SS » V DD 
* 

5 

10 

15 

- 

5 

10 

20 

- 

0.005 

0.-010 

0.015 

5 

10 

20 

■ 


uA 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4519BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25“C, V ss =OV, C l -50 p f) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNITS 

. 

Output Transition Time 



mm 



200 








100 


(Low to High) 



mm 



80 


Output Transition Time 



■B 

mm 










100 

ns 

(High to Low) 



mm 

■ 

■ 

80 


Propagation Delay Time 



■1 


■ 






HI 

_ 

80 

225 


(A, B, Xn, Yn - Zn) 



15 

~ 

60 

165 


Input Capacitance 



- 

5 

EH 



WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


20ne 20ne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4521BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4521BP 24-STAGE FREQUENCY DIVIDER 


TC4521BP is frequency divider consisting of 24 
stages of flip-flops. The input section is equipped 
with an inverter to enable to use either RC oscillator 
circuit or crystal oscillator circuit and to accept 
pulse from external clock source. 

Each flip-flop is inverted by the falling edge of the 
output of previous stage flip-flop and this can count 
up to the maximum of 2 2 =16,777.216. 

Since six outputs, 2 18 , 2 19 2 2 , 2 21 , 2 22 and 2 23 

are available besides of 2 2 , adjustment of frequency 
divided output can be achieved. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNITS 


V DD1 

V ssl -0. 5^331+20 



V DD2 

Vssi"0. 5 Vddx+0. 5 


Input Voltage 

VIN 

V SS1“ 0 - 5 ^ V DD ]+0.5 

V 

Output Voltage 

v 0UT 

VsS1-°- 5 ^ VddI+0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

?D 

300 

mW 

Operating 
Temperature Range 

t a 

-40 ^ 85 

°C 

Storage 

Temperature Range 

T stg 

-65 ^ 150 

°C 


I Lead Temp. /Time 
BLOCK DIAGRAM 


260°C • 10 sec 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4521BP 


















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



RECOMMENDED OPERATING CONDITIONS (V SS “0V) 


CHARACTERISTIC SYMBOL 



Input Voltage 


A. 95 

5.00 

9.95 

10.00 

1A.95 

15.00 


Output Low 
Current 


n H n 

In P ut Level 



'OH * • D v 
Vi-ih“2.5V 


STATIC ELECTRICAL CHARACTERISTICS (V S S1=V S S2=0V, Vddi=v D d2) 


f~ -40 °C 

CHARACTERISTIC SYMBOL TEST CONDITIONS V d d 

(V) MIN. 


High-Level v |I 0UT |<lyA 

Output Voltage V IN -V SS , V DD 15 

Low-Level v IToUtI^^ ^ 

Output Voltage 0L V IN =V SS , V DD ^ 

V oh =A.6V 5 

V 0 h=2.5V 5 

Output High 

i0H V 0 h=9.5V 10 

Current „ , ^ 

v OH s13 - 5v ^ 

v IN sV SS> V DD 

v OL=°* AV 

Output Low Vql=0 . 5V 

Current l0L V 0L =1.5V 

V IN =V SS» V DD 


V OU t*0.5V, A. 5V 5 3.5 - 3.5 

Input High 

v V O UT=l-0V, 9.0V 10 7.0 - 7.0 

Voltage IH v qut -1.5V, 13.5V 15 h.q - 11.0 

1 IpUT | <Iu A 

V OUX = 0 .5V, A. 5V 5 - 1.5 

Input Low v OUT = l-0V, 9.0V - 3.0 

Voltage VlL VOOT=l. 5V, 13. 5V 1? _ _ 

1 i out 1 < 1 p a 

In P ut " Level HH Vi H =18V 18 - 0-1 - 

Current "L" x IL V i L =0V 18 - -0.1 - 


Quiescent 

Idd v in =v ss> 

Device Current 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4521BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25”C, V ssl =v ss2 =0V, V DD1 -V DD 2, C L =50 p f) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V D d(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 
(Low to High) 

tr rLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

Output Transition Time 
(High to Low) 

tTHL 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

Propagation Delay Time 

(IN2 - Q18) 

t pLH 

tpHL 


5 

10 

15 

- 

1.8 

0.6 

0.4 

9.0 

3.5 

2. 7 

ps 

Propagation Delay Time 
(IN2 - Q24) 

tpLH 

t pHL 


5 

10 

15 

- 

1.9 

0.7 

0.5 

12 

4.5 

3.5 

Propagation Delay Time 

(RESET - Qn) 

t pHL 


5 

10 

15 

- 

250 

100 

65 

2600 

1000 

750 

ns 

Max. Clock Frequency 

f CL 


5 

10 

15 

3 

6 

8 

10 

25 

30 

- 

MHz 

Max. Clock Input Rise Time 

Max. Clock Input Fall Time 

t rCL 

t f CL 


5 

10 

15 

20 

5 

4 

- 

- 

ys 

Min. Clock Pulse Width 

fc W 


5 

10 

15 

- 

50 

20 

15 

385 

150 

120 

ns 

Min. Pulse Width 

(RESET) 

t WH 


5 

10 

15 

- 

100 

40 

30 

1400 

600 

450 

Input Capacitance 

C IN 


- 

5 

7.5 

pF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


20 ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4521BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4522BP 

TC4526BP/BF 


TC4522BP PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (BCD) 

TC4526BP/TC4526BF PROGRAMMABLE DIVIDE-BY-N 4-BIT COUNTER (Binary) 


TC4522BP, TC4526BP/BF is a 4-bit, synchronus, dwon 
counter having clear, preset and inhibit function. 

The counting operation of each counter is made at the 
rising edge of CLOCK. The counter can advance its 
counting operation at the falling edge of INHIBIT 
input by setting the CLOCK input to "H" level. 

The programmable frequency division circuit can be 
formed by using the PRESET ENABLE input. Also the 
circuit can be expanded by means of cascade connection 
by use of the CASCADE FEEDBACK input and "0" output. 
(Refer to application circuit). This counter is 
suitable to programmable frequency-dividers, 
synthesizers, etc. 


ABSOLUTE MAXIMUM RATINGS 



PIN ASSIGNMENT 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

Vss-0.5- Vss+20 

V 


VIN 

V S S-0. 5 — V DD +0. 5 

V 


VOUT 

Vss-°*5-~Vdd+0.5 



I IN 

±10 



PD 


11 

Operating Temperature 
Range 

Ta 

-40-85 

H 

Storage Temperature 
Range 

T stg 


B 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


PRESET . 
ENABLE I 


0-3 I 1 
I>P3-| 2 

I 3 

INHIBIT | 4 
D P0 | 5 
CLOCK | 6 

0-0 I 7 
Vss I 8 


V DD 
151 0,2 
14 | D P2 

13 l . 

' O' 

Dpi 

MAS 
RES 

Ml 


CASCADE 

FEEDBACK 


P MASTER 
RESET 


(TOP VIEW) 


(TC4526BP/BF) 


TRUTH TABLE 


Count 

E9 

m 

El 

aa 

15 

mm 

H 

ma 




(TC4522BP, T C 4 5 2 6BP/BF ; ^TU4022I3P; j 

14 


H 

H 

Q 

CLOCK 

INHIBIT 

PRESET 

ENABLE 

MASTER 

RESET 

ACTION 

Count 

Qo 


E9 

E9 


13 

E 

L 

H 

KM 

9 

H 

L 

L 

H 


12 


Hi 

H 

ma 

L 

* 

L 

L 

NO COUNT 

8 

L 

L 

L 

H 


11 

s 

■ 

L 

s 

S 

L 

L 

L 

COUNT 

7 

H 

H 

H 

L 


10 

L 

El 

ma 

ma 

* 

H 

L 

L 

NO COUNT 

6 

L 

H 

H 

L 


9 

H 

L 

L 

o 

H 

"L 

L 

L 

COUNT 

5 

H 

L 

H 

L 


8 

mm 

mm 

L 

ma 

* 

* 

H 

L 

PRESET 

4 

L 

L 

H 

L 


7 

H 

ma 

H 

L 

* 

* 

*• 

H 

RESET 

3 

H 

H 

L 

L 


6 

Hi 

H 

EM 

L 

* Don* t Care 

2 

L 

H 

L 

L 


5 

ma 

L 

■a 

L 

1 

H 

L 

L 

L 


4 

L 

L 

H 

L 

0 

L 

L 

L 

L 


3 

mm 

■a 

BE 

L 



2 • 


aa 

HI 

L 


1 

■a 

L 

L 

L 

0 

mm 

L 

L 

L 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4522BP, TC4526BP/BF 

LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4522BP, TC4526BP/BF 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4522BP, TC4526BP/BF 


I 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 

DC Supply Voltage 

V DD 


Input Voltage 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4522BP, TC4526BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V SS =0V) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

VdD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Quiescent Device 
Current 

I DD 

vin=vss,v dd 

* 

5 

10 

15 

- 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10 

20 


150 

300 

600 

uA 


*• All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

v D dW 




5 

- 

80 

200 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 




5 

- 

80 

200 


Output Transition Time 
(High to Low) 

t THL 


10 

- 

50 

100 





15 

- 

40 

80 



tpLH 


5 

_ 

450 

1100 


Propagation Delay Time 


10 


170 

450 


(CLOCK, INHIBIT - Q n ) 

tpHL 






15 

- 

120 

320 



tpLH 


5 

_ 

500 

1100 


Propagation Delay Time 


10 


190 

450 


(CLOCK - "0") 

tpHL 






15 

- 

130 

320 



tpLH 


5 

_ 

470 

1100 


Propagation Delay Time 


10 


190 

450 


(PE - Q n ) 

tpHL 







15 

- 

130 

320 

ns 


tpLH 


5 

- 

280 

1100 


Propagation Delay Time 


10 


120 

450 


(Dpn - Qn) 

tpHL 






15 

- 

80 

320 





5 

- 

430 

1100 


Propagation Delay Time 
(RESET - Q n ) 

tpHL 


10 

- 

170 

450 i 





15 

- 

125 

320 



tpLH 


5 

- 

160 

480 


Propagation Delay Time 


10 


100 

260 


(CF - "0") 

tpHL 






15 


70 

200 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4522BP, TC4526BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, Cl=50 p F) 



SYMBOL 

TEST CONDITION 


MIN. 

TYP. 



CHARACTERISTIC 

v D d(v) 

MAX. 

UNIT 




5 

1.0 

2 

- 


Max. Clock Frequency 

f CL 


10 

3.0 

6 

- 

MHz 




15 

4.0 

9 




trCL 

tf CL 


5 

20 

_ 

_ 


Max. Clock Input Rise/ 
Fall Time 


10 

2.5 

- 

_ 





15 

1.0 

- 

- 

PS 

Max. Input Rise/ 

tr 


5 

20 

- 

- 

Fall Time 

tf 


10 

2.5 

- 

- 


(INHIBIT) 


15 

1.0 

- 

- 





5 

- 

250 

500 


Min. Clock Pulse Width 

tw 


10 

- 

85 

170 





15 

- 

55 

110 





5 

- 

330 

660 


Min. Pulse Width 
(PRESET ENABLE) 

t WH 


10 

! 

140 

280 

ns 




15 

- 

100 

200 





5 

- 

270 

540 


Min. Pulse Width 
(RESET) 

tWH 


10 

- 

110 

250 





15 

- 

80 

200 





5 

- 

30 

150 


Min. Hold Time l 

(Dpn -Pe) i 

tH 


10 

- 

20 

50 

ns 



15 

- 

15 

40 

: 


Input Capacitance 

ClN 


- 

5 

7.5 

P F 


TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4522BP, TC4526BP/BF 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
WAVEFORM 1 

20ns 20ne 



WAVEFORM 2 

20ns 20ns 



377 


TOSHIBA 





TOSHIBA 


N-STAGE PROGRAMMABLE FREQUENCY DIVIDER 



Ni 


TIMING CHART 


(N) 

1 0 N-l 




(N) 

1 0 N-l 


n 3 


N n -1 


iokn~ iookn 


COUNTING CYCLE 



N ^ 0 


9(15) 

8(14) 


»1 

I 

I 

I 

1 

2 ( 2 ) 
1 ( 1 ) 
0 ( 0 ) 


9(15) 

8(14) 

I 

I 

I 


2 ( 2 ) 

1 ( 1 ) 

0 ( 0 ) 


9(15) 

8(14) 

l 

I 

t 

I 

«3 


2 ( 2 ) 
1 ( 1 ) 
0 ( 0 ) 


COUNTER 
NO. 1 


COUNTER COUNTER 
NO. 2 NO. 3 


2 ( 2 ) 
1 ( 1 ) 
0 ( 0 ) 


COUNTER 
NO. n 


0 

cn 

ro 

IS) 

CO 

TO 

H 

2 

01 
IV) 
O) 
00 

00 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4527BP 


TC4527BP BCD RATE MULTIPLIER 


TC4527BP is BCD rate multiplier from which arbi- 
trary number of output pulses determined by BCD inputs 
(Ain through Din) can be obtained by supplying ten 
tlock inputs. 

For example, setting BCD input to "7" (A = B = C * "H" 
and D="L"), if ten counting pulses are appli ed to 
2L0CK input, seven pulses are output t o OUT (OUT) 
terminals. Usually, when used alone, ENABLE, STROBE 
!\ND CASCADE inputs are kept at "L" level but when used 
In the cascade connection, refer to the example of 
applications . 

besides of its original purpose of arithmetic circuits, 
this TC4527BP can be utilized for digital filters, fre- 
quency synthesizers and programmable pulse generators. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

)C Supply Voltage 

v dd 

V SS - 0.5 ^ V SS + 20 

V 

input Voltage 

VlN 

V SS - 0.5 ^ v DD + 0.5 

V 

)utput Voltage 


V SS -0.5 ^ V DD + 0.5 

V 

)C Input Current 

I IN 

±10 

mA 

’ower Dissipation 

PD 

300 i 

mW 

)pe rating 
temperature Range 

t a 

-40 ^ 85 

°C 

Itorage 

temperature Range 

m 

-65 ^ 150 

°C 

-ead Temp. /Time 


260°C • 10 sec 



"9" 
c 

D 
SET 

■out 

OUT 
E 0 UT 
V S S 

(TOP VIEW) 


|1 

|2 

|3 

U 

|5 

l« 

It 

|8 


13 [ 
12 
ll| 

1C 

9 


16 | Vjxd .. 
151 B 
14)| A 

CLEAR 
CASCADE 

eTF 

STROBE 


CLOCK 

(RATE INPUT) 


.OGIC DIAGRAM 



379 


TOSHIBA 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4527BP 


TRUTH TABLE 


INPUTS | 

OUTPUTS 

D 

c 

B 

A 

NO. OF 

CLOCK PULSES 

e in 

STROBE 

CASCADE 

CLEAR 

SET 

OUT 

OUT 

"9" 

EquT 

L 

L 

L 

L 

1 0 

L 

L 

L 

L 

L 

L 

H 

1 

1 

L 

L 

L 

H 

1 0 

L 

L 

L 

L 

L 

1 

1 

1 

1 

L 

L 

H 

L 

1 0 

L 

L 

L 

L 

L 

2 

2 

1 

1 

L 

L 

H 

H 

1 0 

L 

L 

L 

L 

L 

3 

3 

1 

1 

L 

H 

L 

L 

1 0 

L 

L 

L 

L 

L 

4 

4 

1 

1 

L 

H 

L 

H 

1 0 

L 

L 

L 

L 

-z 

5 

5 

1 

1 

L 

H 

H 

L 

1 0 

L 

L 

L 

L 

L 

6 

6 

1 

1 

L 

H 

H 

H 

1 0 

L 

L 

L 

L 

L 

7 

7 

1 

1 

H 

L 

L 

L 

1 0 

L 

L 

... L _ ( 

L 

( L 

8 

8 

1 

1 

“IT 1 

L 

L 

H 

1 0 

L 

L 

L 

L 

L 

9 

9 

1 

1 

H 

L 

H 

L 

1 0 

L 

L 

L 

L 

L 

8 

8 

1 

1 

H 

L 

H 

H 

1 0 

L 

L 

L 

L 

L 

9 i 

9 

1 

1 

H 

H 

L 

L 

1 0 

L 

L 

L 

L i 

L 

.. 8 . j 

8 

1 

1 

H 

H 

1 L 

H 

1 0 

L 

L 

L 

L 

L 

9 ] 

9 

1 

1 

H 

H 

H 

L 

1 o 

L 

L 

L | 

L 

L 

8 | 

8 

1 

1 

K 

H 

H 

H 

1 0 

L 

L 

L 

L 

L 

9 

9 

1 

1 

* 

* 

* 

* 

1 0 

H 

L 

L 

L 

L 

▲ 

Jk. 

A. 

H 

* 

* 

* 

* 

1 o 

L 

H 

L 

L 

L 

L 

BBS 

1 

1 

* 

* 

* 

* 

1 0 

L 

L 

H 

L 

L 

H 


1 

1 


* 

* 


1 0 

L 

L 

L 

H 

L 

10 


L 

H 

m 

* 

* 

* 

1 0 

L 

L 

L 

H 

L 

L 

{Lj 

L 

H 

■I 

— 

B 


1 0 

L 

L 

L 

L 

H 

L 

H 

H 

L 


* don't CARE a. UNDETERMINED 1~10 : NO OP PULSES 


TIMING CHART 


CLOCK -j 

CLEAR 

J 

2 

V 

1 

i 

ss 

i 


r 

LTLTLT 

E IN 



1 

1 


1 

1 



■ 

1 1 

! 

"PRESET No. OF 0 








PRESET No . OF 1 


n 



[ 

1 



n 

PRESET No. OF 2 


n n 





n 


PRESET No. OF 3 







n 

n 

PRESET No. OF 4 

OUT 


n n n 

■ 




n 1 

1 

PRESET No. OF 5 



1 


j 

n . J 

1 

PRESET No. OF 6 

PRESET NO. OF 7 ] 

PRESET No. OF 8 j 

v PRESET No .OF 9 j 

"9' 

1 

1 

OSIhHKISI 

1 


j 

_n n 1 

juinn ruu 

jutji ruinj 

jTjmnjmjij 

L 



_ sin i 


1 



nnn 


1 



.nnn 

“LTLTL 

1 




1 

■ 

1 

E OUT “ 

■ 


;■ 



r 


fBJI 

1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4527BP 


RECOMMENDED OPERATING CONDITIONS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

V DD 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V D D 

(V) 

CJ 

0 

O 

1 

25°C 

85°C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

V 0H 

1 x outI <1 ^ jA 

V IN =V SS * V DD 

5 

10 

15 

4.95 

9.95 

14.95 


4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

■ 

4.95 

9.95 

14.95 

■ 


Low-Level 

Output Voltage 

V 0 L 

^outI <X ^ A 

V IN =V SS » V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

I 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

lOH 

V oh =4.6V 

V 0h =2.5V 

V OH =9.5V 

V oh =13.5V 

V IN =V SS» V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

i 


Output Low 

Current 

IOL 

V 0 L=0.4V 

V OL =0.5V 

V 0L -1.5V 

V IN =V SS> V DD 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

■ 

Input High 

Voltage 

V IH 

Vout = 0.5V, 4.5V 

VoUT=1.0V, 9.0V 
V out -1.5V ,13.5V 

1 i out| <iu A 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

_ 

3.5 

7.0 

11.0 

- 

V 

Input Low 

Voltage 

VlL 

v OUT = 0*5V, 4.5V 
V OUT=1.0V, 9.0V 
VOUT=1.5V, 13.5V 

1 x out 1 < iy A 

5 

10 

15 

- 

1.5 

3.0 

4.0 

_ 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

input 

Jurrent 

"H" 

Level 

HH 

V ih =18V 

18 

- 

0.1 

- 

10-5 

0.1 

| 



"L" 

Level 

IlL 

Vi L =0V 

18 

- 

-0.1 

- 

-10' 5 

-0.1 

1 


Quiescent 

Device Current 

X DD 

V IN =V SS » V DD 
* 

5 

10 

15 

- 

5 

10 

20 

- 

0.005 

0.010 

0.015 

5 

10 

20 


150 

300 

600 

yA 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4527BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD 

(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

Output Transition Time 

(High to Low) 

t THL 


5 

10 

15 

- 

80 

50 

A0 

200 

100 

80 

Propagation Delay Time 

(CLOCK - OUT) 

tpLH 

tpHL 


5 

10 

15 

"" 

2 30 

95 

70 

A60 

190 

1A0 

Propagation Delay Time 

(CLOCK - OUT) 

t pLH 

tpHL 


5 

10 

15 

- 

190 

80 

60 

380 

160 

120 

Propagation Delay Time 

(CLOCK - Equt) 

tpLH 

tpHL 


5 

10 

15 

- 

3A0 

1A0 

100 

680 

280 

200 

Propagation Delay Time 

(CLOCK - "9”) 

tpLH 

tpHL 


5 

10 

15 

- 

260 

150 

100 

600 

300 

200 

Propagation Delay Time 

(STROBE - OUT) 

tpLH 

tpHL 


5 

10 

15 

- 

150 

65 

55 

300 

150 

120 

Propagation Delay Time 
(CASCADE - OUT) 

tpLH 

tpHL 


5 

10 

15 

- 

95 

A5 

30 

190 

90 

70 

Propagation Delay Time 

(SET, CLEAR - OUT) 

tpLH 

tpHL 


5 

10 

15 

- 

320 

130 

100 

660 

300 

220 

Propagation Delay Time 

(Ein - e out) 

tpLH 

tpHL 


5 

10 

15 

- 

1A0 

60 

50 

280 

120 

100 

Max. Clock Frequency 



5 

10 

15 

1.0 

2.5 

3.5 

2 

6 

8 


MHz 

Max. Clock Input Rise Time 

Max. Clock Input Fall Time 

t rCL 

tfCL 


5 

10 

15 

20 

15 

15 

- 

- 

ys 

Min. Clock Pulse Width 

tw 


5 

10 

15 

- 

250 

85 

60 

500 

170 

100 

n< 

Min. Pulse Width 
(SET, CLEAR) 

t WH 


5 

10 

15 

- 

110 

A5 

35 

220 

90 

70 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4527BP 


YNAMIC ELECTRICAL CHARACTERISTICS (Continued) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V CC(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Min. Set-up Time 



5 

- 

160 

320 



tsu 


10 

_ 

60 

120 


(E in - CLOCK) 



15 

- 

50 

100 


Min. Removal Time 



5 

- 

120 

240 



t - 1 


10 

_ 

45 

130 


(E in - CLOCK) 



15 

- 

25 

110 










Min. Removal Time 



5 

~ 

-50 

0 



t rem 


10 

_ 

-20 

0 


(SET - CLOCK) 



15 

_ 

-10 

0 


Min . Removal Time 



5 

- 

-35 

60 



t rem 


10 

_ 

-15 

40 


(CLEAR - CLOCK) 



15 

_ 

-10 

30 


Input Capacitance 

C IN 


- 

5 

7.5 

P F 


AVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TC4527BP 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4528BP/BF 


4528BP/TC4528BF DUAL MONOSTABLE MULTIVIBRATOR 


TC4528BP/BF contains two circuits of monostable 
iltivibrators with the capabilities of retrigger 
eration and reset operation in one chip, 
e trigger operation can be achieved either by rising 
ge or falling edge if one of two inputs A and B are 
lected. As the pulse width of mono-stable multi- 
brator output is determined by the time constant of 
:ternal resistor (Rx) and external capacitor (Cx), 
de range of output pulse width can be obtained, 
e asynchronous reset operation from outside can be 
hieved by setting CD input to "L" level, and this CD 
put can be also applied for inhibiting the trigger 
eration and for shortening the time period from 
rning the power on the time when TC4528B becomes 
le to perform the mono-stable operation. 



PIN ASSIGNMENT 


SOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNITS 

Supply Voltage 

V DD 

Vss — 0 . 5 'v v ss + 20 

V 

put Voltage 

VlN 

V ss - 0.5 V DD + 0.5 

V , 

tput Voltage 

v OUT 

Vgs - 0.5a, Vdd + 0.5 

V 

Input Current 

I IN 

±10 

mA 

wer Dissipation 

Pd 

300 (DIP) /180(MFP) 

mW 

erating 

Temperature Range 

t a 

-40 'v, 85 

°C 

orage 

Temperature Range 

T stg 

-65 ^ 150 

°C 

ad Temp. /Time 

Tsoi 

260°C • 10 sec 


GIC DIAGRAM 


ITlj 

V 

1 

16 | 

| V DD 

1T2| 

2 

15 

J2T1 

icdI 

3 

14 

I 2 T2 

1A 1 

4 

13 

I 2 CD 

IB 1 

5 

12 

j 2A 

1ft I 

6 

11 

I2B 

1ft I 

7 

10 J 

(Sift 

v ss ^ 

8 

9 

|2ft 


(TOP VIEW) 

■ 



TRUTH TABLE 


INPUT 

OUTPUT 

NOTE 

A 

B 

CD 


ft 

_r 

H 

E 

GB 

T_T 

OUTPUT PULSE 

m 

L 

H 

L 

H 

INHIBIT 

m 

B 

B 

L 

H 

INHIBIT 

L 

B 

B 

EB 

u 

OUTPUT PULSE 

B 



L 

H 

INHIBIT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4528BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4528BP/BF 


TATIC ELECTRICAL CHARACTERISTICS (Continued) 

















SYMBOL 

TEST CONDITIONS 

V DD 

-40 

°c 


25°C 


85 

5 C 

UNITS 

.HARACTERISTIC 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 




VoL=0.4V 

5 

0.52 

- 

0.44 


- 

0.36 

- 


utput 

Low 

I 0L 

V OL =0.5V 

V ol =1.5V 










Current 

10 

1.3 

— 

1.1 


- 

0.9 

~ 





VlN*VsS* V DD 

15 

3.6 

- 

3.0 


- 

2.4 

- 





V O ut=0.5V, 4.5V 

5 

3.5 

_ 

3.5 

2.75 

_ 

3.5 

_ 


nput High 
Voltage 

VlH 

V 0 UT =1 - OV » 9 * ov 

v 0 ut =1 * 5v » 13 * 5v 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 





UoutI k 1 v a 

15 

11.0 

- 


8.25 

- 

11.0 

- 





v OUT = 0 * 5v » 4 * 5v 

5 

_ 

1.5 

_ 

2.25 

1.5 

_ 

1.5 

nput Low 


VoUT=l-0V, 9.0V 








3.0 


Voltage 

VlL 

V 0 UT =1 * 5 V, 13.5V 

10 


3.0 

~ 

4.5 1 

3.0 

— 





^outI <;L y A 

15 

- 

mn 

- 

6.75 

4.0 

- 

4.0 i 


nput 

"H" 

Level 

I IH 

V ih =18V 

IB 

- 

|Q 

- 



- 















current 

"L" 

Level 

IlL 

v IL =ov 

13 

- 

... 


-10' 5 


- 







■n| 

•■ ■■ 

■ n 

1 

0.00S 

20 

_ 

150 


jiescent 



B| 

I 


H 


40 

_ 

300 


svice 

Current 



EH 

H 


1 

0.015 

80 

- 




All valid input combinations. 


(NAMIC ELECTRICAL CHARACTERISTICS (Ta=25“C, V S s=0V, C L -50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNITS 

ltput Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

130 

65 

50 

400 

200 

160 

ns 

itput Transition Time 
(High to Low) 

t THL 


5 

*10 

15 

- 

100 

50 

40 

200 

100 

80 

■opagation Delay Time 
(A, B - Q, Q) 

t pLH 

RX=5kIi 

C X =15pF 

5 

10 

15 

- 

850 

300 

200 

1600 

600 

400 

opagation Delay Time 
(A, B - Q, Q) 

t pHL 

Ry=5k^ 

Cx=15pF 

5 - 

10 

15 

- 

850 

300 

200 

1600 

600 

400 

opagation Delay Time 
(A, B - Q, Q) 

tpLH 

RX=10kfi 

Cx=10000pF 

5 

10 

15 

- 

6.0 

2.0 

1.3 

12 

5 

3 

us 

opagation Delay Time 
(A, B - Q, Q) 

tpHL 

RX=10k^ 

C x =10000pF 

5 

10 - 

15 

- 

6.0 
2.0 
1.3 ! 

12 

5 

3 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4528BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Continued) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

vdd(v) 

MIN. 

TYP. 



Propagation Delay Time 
(CD - Q, Q) 

tpLH 

tpHL 

R X -5kfi 

C x =15pF 

5 

10 

15 

- 

600 

210 

160 

1200 

500 

400 

ns 

Propagation Delay Time 
(CD - Q, Q) 

tpLH^ 

tpHL 

R x =10kf( 

Cx=10000pF 

5 

10 

15 

- 

5.5 

4 . 6 

4.0 

- 

ys 

Min. Input Pulse Width 

(A, B) 

C WL 

R x = 5kft 

Cx=15pF 

5 

10 

15 

- 

130 

65 

60 ° 

450 

200 

150 

ns 

Min. Retrigger Time 

trr 

Rx=5kfi 

C x =15pF 

5 

10 

15 

- 

0 

0 

0 

- 

Min. Retrigger Time 

t rr 

RX=10kfi 

C x =10000pF 

5 

10 

15 

- 

0 

0 

0 

- 

Output Pulse Width 

L w OUT 

R X =5kfi 

C X =15pF 

5 

10 

15 

- 

450 

450 

450 

- 

Output Pulse Width 

OUT 

R X =10kfi 

Cx=10000pF 

5 

10 

15 

15 

25 

40 

35 

50 

65 

55 

75 

90 

ys 

Input Capacitance 

C IN 


- 

5 

7.5 

i 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4530BP 


34530BP DUAL 5- INPUT MAJORITY LOGIC GATE 


The TC4530BP is dual 5-input majority logic 
;ate. Each majority logic gate decides whether or 
ot the input at "H" level is more than that at M L" 
evel. The polarity of decision output Z can be 
elected by using control input W. 


ISOLUTE MAXIMUM RATINGS 


GIC DIAGRAM 


6(14) 


1(9) 


t>- 


B o 


2 ( 10 ) 


.3(11) j 


4(12) 



A 


B 


M5 

i 

C 

gs 

D 


E 


L— 


7 ( 15 ^ 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

) Supply Voltage 

V DD 

V SS - 0.5 ^ V SS + 20 

V 

iput Voltage 

VlN 

V SS - 0.5 ^ v DD + 0.5 

V 

itput Voltage 

VOUT 

V SS -0.5 % V DD + 0.5 

V 

Input Current 

I IN 

±10 

mA 

wer Dissipation 

PD 

300 

mW 

era ting 

mperature Range 

t a 

-40 ^ 85 

°C 

orage 

mperature Range 

T stg 

-65 ^ 150 

°C 

ad Temp. /Time 

T sol 

260°C • 10 sec 


PIN ASSIGNMENT 


Z=M5 0 W-(ABC-ABD+ABE+ACI>rACE+ 
ADE-r BC D+BC E+ BDEH-C DE ) 

Gw 


CG = EXCLUSIVE NOR 

=EXCLU SIVE OR 


A1 

B1 

Cl 

D1 

El 





















V DD 

Z2 


TRUTH TABLE 


INPUTS 

OUTPUT 

A B C D E 

W 

Z 

IF ANY THREE OR MORE 
OF A,B,C ,D AND E 
INPUT ARE AT "L* . 

L 

H 

H 

L 

IF ANY THREE OR MORE 
OF A,B,C,D AND E 
INPUT ARE AT "l" . 

L 

L 

H 

H 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4530BP 


RECOMMENDED OPERATING CONDITIONS (v ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

v dd 


3 

- 

18 


Input Voltage 

VlN 


0 

- 

v dd 



STATIC ELECTRICAL CHARACTERISTICS (V S s-OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V D D 

(V) 

i 

4> 

O 

0 

O 

25°C 

85°C 

UNIT! 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

v OH 

1 I OUT I <X V A 
V IN =V SS’ V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

Low-Level 

Output Voltage 

VOL 

I x outI <1 v jA 

V IN =V SS » V DD 

5 

10 

15 

; 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

JOH 

V oh =A. 6V 
v OH =2 * 5V 

V 0h =9 . 5V 
V OH =13.5V 

V IN= V SS» V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2. 1 

-1. 3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1. l 

-2.8 


mA 

Output Low 

Current 

I OL 

■V 0L =0.4V 

V ol =0.5V 

Vox,-1.5V 

V IN= V SS> V DD 

5 

10 

15 

0.61 

1.5 

4.0 

_ 

0.51 

1. 3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1. 1 

2.8 

- 

Input High 

Voltage 

V IH 

V O ut=0-5V, 4.5V 

V0UT=1-0V, 9.0V 
'OUT- 1 - 5V,i 3.5V 
| I OUT| <1 pA 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

_ 

3.5 

7.0 

11. oj 



Input Low 

Voltage 

VlL 

Vqut = 0*5V, 4.5V 
V OUT*1.0V, 9.0V 
VOUT=1.5V, 13.5V 

^outI <] -y A 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 ! 

3.0 

4.0 

Input 

Current 

"H" 

Level 

HH 

V ih =18V 

18 

- 

0.1 

- 

io -5 

0.1 

- 

1.0 

y- 

"L" 

Level 

I IL 

Vl L =0V 

18 

- 

-0.1 

- 

-10" 5 

- 0. 1 

- 

-1.0 

Quiescent 

Device Current 

I DD 

V IN“ V SS> V DD 
* 

5 

10 

15 

- 

1 

2 

4 

— 

0.001 

0.001 

0.002 

1 

2 

4 

- 

7.5 

15 

30 

y 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4530BP 


)YNAMIC ELECTRICAL CHARACTERISTICS (Ta-25°C, ' V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD (V) 

MIN. 

TYP. 



Output Transition Time 
(Low to High) 

t TLH 


5 

10 

15 

- 

80 

50 

40 


ns 

Output Transition Time 
(High to Low) 

tTHL 


5 

10 

15 


80 

50 

40 

IMw 

Propagation Delay Time 
(D - Z) 

tpLH 

tpHL 


5 

15 

15 

- 

240 

100 

70 

P| 

Propagation Dealy Time 
(A, B, C, D, E - Z) 

tpLH 

tpHL 


5 

10 

15 

- 

150 

60 

40 


Propagation Dealy Time 

(w - z) 

tpLH 

tpHL 


5 

10 

15 

- 

100 

50 

40 

575 

265 

190 

Input Capacitance 

C IN 


- 

5 

7.5 

pF 


REFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


WAVEFORM 1 


A,B,C ,D,E 


-*10$ I - 


t TLH 


ft 


W 

50$ 

0 $ 


t pLH 


90 % 

K , 50 $ 

Mini. 


=9 


t THL 


90$ 

50$ 

- 10 $ 


tpHL 


WAVEFORM 2 



"T~ 

90$ 
r 50$ 

Vio#‘ 

/ 90$ ic 

/- 50$ > 

10$ 







A 

^50$ 

J 

4o$ 

tpLH 

tpHL 





I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4531BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4531BP 12-BIT PARITY TREE 


TC4531BP is 12 bit parity tree consisting of 12 
exclusive OR gates. 

When ODD/EVEN input is set to "L", "H" level is output 
if the parity of data inputs (DO through Dll) is odd 
and when ODD/EVEN input is set to "H" , "H" level is 
output if the parity of data inputs is even. 

This has wide range of applications such as generating 
the parity code of n bits data and detecting parity 
errors. 



DIP16 ( 3D 16 A-P) 


PIN ASSIGNMENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4531BP 


RECOMMENDED OPERATING CONDITIONS (V ss =0V) 


CHARACTERISTIC 


DC Supply Voltage 


Input Voltage 



STATIC ELECTRICAL CHARACTERISTICS (V S s=0 


-40°C 

25°C 

85 °C 

CHARACTERISTIC SYMBOL TEST CONDITIONS V DD 1 

(V) min. MAX. 

MIN. 1 TYP. ImAX. 

MIN. 1 MAX. 


High-Level 
Output Voltage 

Low-Level 
Output Voltage 


Output High 
Current 


Output Low 
Current 


Input High 
Voltage 

Input Low 
Voltage 


I I OUT | 

V IN sV SS> V DD 

I ^OUT i < Tp A 
V IN“ V SS > V DD 

v 0 h= 4 * 6v 

V OH =2.5V 
V 0 h=9.5V 
Vq H ~13« 5 V 

V IN° V SS» V DD 
V OL =0.4V 
V 0L =0.5V 
Vq L «1.5V 
V IN =V SS> V DD 
V O ut=0.5V, 4.5V 
V0UT=1.0V, 9.0V 


4.95 - 

9.95 - 


15 14.95 

5 


5.00 - 

10.00 - 

15.00 - 

0.00 0.05 
0.00 0.05 
0.00 0.05 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4531BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=2S°C, V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 

(Low to High) 

tTLH 


5 

10 

15 

- 

80 

50 

40 

200 

10,0 

80 


Output Transition Time 

(High to Low) 

t THL ' 


5 

10 

15 

; 

80 

50 

40 

200 

100 

80 


Propagation Delay Time 

(DATA - Q) 

t pLH 

tpHL 


5 

10 

15 

- 

320 

120 

80 

1320 

525 

360 


Propagation Delay Time 
(ODD/ EVEN W - Q) 

tpLH 

t pHL 


5 

10 

15 

- 

210 

80 

60 

750 

300 

210 


Input Capacitance 

C IN 


- 

5 

7.5 

P F 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


data 

ODD/EVEN W 


ft 


ft 


20 ne 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4532BP 


'C4532BP 8-BIT PRIORITY ENCODER 

TC4532BP is eight bit encoder which detects M H" 
evel of the highest order among eight input signals 
md outputs the corresponding signal position in 
inary code. 

'he inputs are eight input signals of DO through D7 
ind Ejn » and when Ejn is set to "L" level, the encode 
peration is inhibited making all the outputs at M L" 
evel. 

he encoded output appears on three signal lines QO 
hrough Q2 in binary. EouT and Gs are the outputs to 
ndicate the operational mode of encoder and used when 
he number of bits is to be increased by cascade con- 
ection. 


BSOLUTE MAXIMUM RATINGS 




DI PI 6 (3D1 6 A— p ) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4532BP 


RECOMMENDED OPERATING CONDITIONS (V S s«0V) 


l 


CHARACTERISTIC 

SYMBOL 

DC Supply Voltage 

V DD 

Input Voltage 

VlN 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 



* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4532BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

v DD ( v ) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 
(Low to High) 

C TLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

Output Transition Time 
(High to Low) 

t THL 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 r 

Propagation Delay Time 

( £ in ” e out) 

t pLH 

t pHL 


5 

10 

15 

- 

140 

60 

45 

280 

120 

90 

Propagation Delay Time 
(E IN - GS) 

tpLH 

tpHL 


5 

10 

15 

- 

150 

65 

50 

300 

130 

100 

Propagation Delay Time 
(Ei N - Qn) 

tpLH 

tpHL 


5 

10 

15 

- 

150 

60 

45 

340 

170 

125 

Propagation Delay Time 
(Dn - Qn) 

tpLH 

tpHL 


5 

10 

15 

- 

270 

90 

65 

540 i 
220 

160 

Propagation Delay Time 
(Dn - GS) 

tpLH 

tpHL 


5 

10 

15 

- 

200 

90 

70 

400 

180 

140 

[nput Capacitance 

C IN 


- 

5 

7.5 

pF 


JAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4532BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4538BP/BF 


rC4538BP/TC4538BF DUAL PRECISION RETRIGGERABLE/RESETTABLE MONOSTABLE MULTIVIBRATOR 


The TC4538BP/BF is the retriggerable/resettable 
nonostable multivibrator and the trigger operation 
:an be made at either the leading or trailing edge by 
2 inputs of A and B. Since the output monostable 
>ulse width is decided by time constant of the 
external resistor (Rx) and the external capacitor 
[ Cx) , it becomes possible to set a broad range of 
rntput pulse widths. 

'urther, since the pin connection and function are 
lompatible with the TC4528B, the substitution is 
►ossible. 

'EATURE: 

twQUT=10nis±5% (at Rx=100kn, Cx=0.1>“F, VpD=10V) 


BSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

C Supply Voltage 

Vdd 

VsS-0.5- VsS+20 

V 

nput Voltage 

VlN 

Vss-0.5~~V D D+0.5 

V 

utput Voltage 

VOUT 

Vss-0.5- Vdd+0.5 

V 

C Input Current 

I IN 

±10 

mA 

□wer Dissipation 

PD 

300(DIP)/180(MFP) 

mW 

perating Temperature 
ange 

Ta 

-40 ~ 85 

°C 

torage Temperature 
ange 

T stg 

-65 ~ 150 

°c 

aad Temp. /Time 

Tsoi 

260°C • lOsec 




TRUTH TABLE 


INPUT 

OUTPUT 

NOTE 

A 

B 

CD 

ft 

ft 

m 

B 

B 

E3 

ra 


m 

B 

B 

fl 

B 

INHIBIT 

D 

B 

B 

L 

H 

INHIBIT 

H 

B 

B 

JT 

T J 

OUTPUT ENABLE 

D 

B 

B 

L 

H 

INHIBIT 


* Don 1 t Care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4538BP/BF 



RECOMMENDED OPERATING CONDITIONS (V S s=OV) 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4538BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 




SYM- 








■■■ 

MjH| 











CHARACTERISTIC 

BOL 

TEST CONDITION 

I m 
Km 




















V 0 h=4.6V 

5 

-0.61 


-0.51 

-1.0 

- 

-0.42 

- 





V 0 h=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


Output High 
Current 

I OH 

Vqh=9.5V 

10 

-1.5 


-1.3 

-2.2 

- 

-1.1 

- 





V 0 h=13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 





VlN=V S S,V DD 









mA 




V 0 L=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 

Output Low 

lOL 

Vol=0.5V 

10 

1.5 

- 

1.3 

3.8 

- 

1.1 

- 


Current 


Vol=1-5V 

15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 





V IN=VSS> V DD 













VOUT=0-5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input High 

VlH 

V* 

VOUT=1.0V, 9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 


V out =1.5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

11.0 

- 





1 IoUT 1 < IaA 









v 




V OU t = 0-5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 


Input Low 


VlL 

V 0 UT=1-OV, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Voltage 


VoUT =1 -5V, 13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 





1 IoUT 1 < 











"H" 

Level 

IlH 

Vi H =18V 

18 

- 

0.1 

- 

10-5. 

0.1 

- 

1.0 


Input 










| 

M 

Current 

"L" 

Level 

IlL 

Vi L =0V 

18 

- 

-0.1 

- 

-10-5 

-0.1 

- 

-1.0 






5 

_ 

5 

_ 

0.005 

5 

- 

150 


Quiescent 

Current 

Device 

Idd 

Vin=VsS,V DD 

10 

- 

10 

- 

0.010 

i° 

- 

300 





£ 

15 

- 

20 

- ; 

0.015 

20 

- 

600 



* All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V SS =0V, C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 

Dutput Transition Time 
(Low to High) 

tTLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4538BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s-0V, C L -50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 



UNIT 

Vdd(V) 




5 

- 

80 

200 


Output Transition Time 
(High to Low) 

tTHL 


10 

- 

50 

100 

ns 




15 

- 

40 

80 



tpLH 


5 

- 

380 

760 


Propagation Delay Time 


10 


150 

300 


(A,B - Q,Q ) 

t pHL 






15 

- 

100 

220 

ns 



tpLH 


5 

_ 

280 

560 


Propagation Delay Time 


10 


110 

250 


(CD - Q,Q ) 

tpHL 






15 

- 

75 

190 



tWH 


5 

_ 

60 

120 


Min. Input Pulse Width 


10 

_ 

30 

60 


(A, B) 

tWL 







15 

- 

25 

50 

ns 




5 

- 

95 

190 

Min. Pulse Width 
(CD) 

tWL 


10 

- 

45 

90 





15 

- 

35 

70 





5 

- 

0 



Min. Retrigger Time 

t rr 


10 

- 

0 


ns 




15 

- 

0 

- 





5 


206 





R x =100kil 







Cx=0.002aF 

10 

- 

204 

- 

us 

| 



15 

- 

205 

- 




Rx=100kH 

5 

9.3 

9.95 

10.4 


Output Pulse Width 

tw OUT 

Cx=0.1^F 

10 

9.5 

10 

10.5 

ms 

, 


15 

9.55 

10.05 

10.65 





5 


0.98 





R X =100kn 







C X =10^F 

10 

- 

1.00 


s 




15 

- 

1.01 

- 





5 

_ 

±1 

_ 


Pulse Width Match 


V(Q*2)- ^(qj) 





between circuits in 

A t w 0UT 

10 

_ 

±1 

_ 

% 

the same package 

XI uu 

^Cdl) 

15 

- 

±1 

- 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4538BP/BF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4539BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4539BP/TC4539BF DUAL 4-CHANNEL DATA SELECTOR/MULTIPLEXER 


TC4539BP/BF contains two circuits of data selec- 
tors which select data according to common address 
inputs A and B. 

Four channel data XO through X3 are selected to be 
output Z according to inputs A and B and four channel 
data YO through Y3 are selected by the same A and B to 
generate output W. 

When input St (ST’) is set at "H", the output becomes 
”L" regardless other inputs. 

This can be widely applied in composition of signals, 
parallel to serial conversion and selection of 
signals . 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC SYMBOL 
DC Supply Voltage Vpp 
Input Voltage Vjn 

Output Voltage VouT 

DC Input Current *IN 

Power Dissipation ?D 
Operating T 



Temperature Range 
Storage 

Temperature Range 
Lead Temp. /Time 


LOGIC DIAGRAM 


fMBOL RATING 

V DD V SS - 0.5 ^ V SS + 20 
V IN V SS -0.5 ^ v DD + 0.5 
VpUT V SS - 0.5 ^ v DD + 0.5 

tin ±10 

Pd 300 ( DIP ) / 1 80 ( MFP ) 

T A -40 ^ 85 

T st g -65 ^ 150 

T or> i 260°C • 10 sec 


PIN ASSIGNMENT 


STROBE | 

X ^ 

16 

1 V DD 

B | 

2 

15 

| STROBE 

X3 | 

3 

14 

1 A 

X2 1 

4 

13 

| Y 3 

xi I 

5 

12 

| Y 2 

XO 1 

i 6 

11 

1 

z 1 

7 

10 

} Y0 

V SS 1 

1 

8 

9 

1 W 


(TOP VIEW) 

TRUTH TABLE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4539BP/BF 


RECOMMENDED OPERATING CONDITIONS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 



TYP. 



DC Supply Voltage 



3 

- 

18 

V 

Input Voltage 



0 

- 

V D D 



STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V D D 

(V) 

i 

4> 

O 

0 

n 

25°C 

00 

0 

n 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

v OH 

1 I OUT I Kl ^ A 
V IN =V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 


4.95 

9.95 

L4.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 



Low-Level 

Output Voltage 

V 0 L 

|IoutI <;l pA 

V IN =V SS » V DD 



5 

10 

15 

1 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 


Output High 

Current 

lOH 

V OH =4.6V 

V 0h =2.5V 

V 0 H=9.5V 

V oh =13.5V 

V IN =V SS> V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 





Output Low 

Current 

IOL 

i 

VOL-O-^V 

V OL =0.5V 

V ol =1.5V 

V IN= V SS» V DD 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 


Input High 

Voltage 

V IH 

V OU T=0.5V, 4.5V 

VoUT=1.0V, 9.0V 
V OUT=l-5V, 13.5V 

|Iout| <1pA 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

— 

3.5 

7.0 

11.0 

- 

V 

Input Low 

Voltage 

VlL 

V OUT = 0.5V, 4.5V 
V o uT=1.0V, 9.0V 
VOUT=1.5V,13.5V 

I i outI <1 p a 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 ' 

5.5 

8.25 

1.5 

3.0 

4.0 


1.5 

3.0 

4.0 

Input 

Current 

"H" 

Level 

IlH 

V ih =18V 

18 1 

- 

0.1 

- 

10- 5 

0.1 

- 


■ 

"L" 

Level 

IlL 

V IL =0V 

18 


-0.1 

- 

-10- 5 

-0.1 

- 


Quiescent 

Device Current 

I DD 

V IN =V SS » V DD 
* 

5 

10 

15 

- 

5 

10 

20 

- 

0.001 
0.. 002 

0.004 

5 

10 

.20 

- 


pA 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4539BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta-25°C, V SS =0V, C l -50 p f) 



WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 

















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4543BP/BF 


TC4543BP/TC4543BF BCD-TO-SEVEN SEGMENT LATCH/DECODER/DRIVER (For Liquid Crystals) 


TC4543BP/BF is 7 segment latch/decoder/driver 



which can directly drive field effect type liquid 



crystal display element (FEM type) and equipped with 



BLANKING input, PHASE input and LATCH DISABLE input. 

If erroneous BCD code is input, and when BI is "H", 
all the outputs are blanked. 



When FEM type liquid crystal is driven, common pulse 


1 tf U 'I " 

should be applied to the back plane of display element 
and the PHASE input of TC4543BP/BF. 


DIPl 6( 3DI6A-P) 

When LED display element is to be driven, drivers 



should be added to the outputs. 


1 

ABSOLUTE MAXIMUM RATINGS 


MFP1 6 ( FI 6 Q-C — P) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

V SS - 0.5 ^ V SS + 20 

V 

Input Voltage 

V IN 

V SS -0.5 ^ v DD + 0.5 

V 

Output Voltage 

VqUT 

V SS -0.5 ^ V DD + 0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 (DIP) /180 (MFP) 

mW 

Operating 
Temperature Range 

t a 

-40 ^ 85 

°C 

Storage 

Temperature Range 

T stg 

-65 ^ 150 

°C 

Lead Temp . / Time 

T sol 

260°C • 10 sec 


LOGIC DIAGRAM 


PIN ASSIGNMENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4543BP/BF 



DISPLAY • 












TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4543BP/BF 


RECOMMENDED OPERATING CONDITIONS (V ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

V DD 


3 

- 

18 

V 

Input Voltage 

VlN 


0 


V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

Vdd 

(V) 

i 

O 

0 

O 

25°C 

85 °C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

v OH 

1 i outI < lyA 

V IN =V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

B 


Low-Level 

Output Voltage 

V 0 L 

UoutI <x ^ a 

V IN =V SS » V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

lOH 

V OH =4.6V 

V 0h =2.5V 

V 0 h=9.5V 

V oh =13.5V 

V IN= V SS» V DD 

5 

5 

10 

15 

-0.2 

-0.5 

-1.4 

: 

-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 

- 

mA 

Output Low 

Current 

IOL 

Vql=0 . 4 V 
V OL =0.5V 
V 0l =1.5V 

VlN =v SS» V DD 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 

- 

Input High 

Voltage 

V IH 

V O ut=0-5V, 4.5V 

VOUT=1.0V, 9.0V 
v OUT =1 * 5v , 13.5V 

| IoutI <! y A 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

Input Low 

Voltage 

VlL 

V OUT = 0.5V, 4.5V 
V OUT=1.0V, 9.0V 
VOUT-1.5V ,13.5V 

|!outI < x y A 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

nput 

lurrent 

"H" 

Level 

IIH 

V ih =18V 

i 

18 

- 

0.3 

- 

10“ 5 

0.3 

- 1 

1.0 

yA 

"L" 

Level 

X IL 

Vi L =0V 

18 

- 

-0.3 

- 

-10“ 5 

-0.3 


-1.0 

Quiescent 

Device Current 

I DD 

V IN =V SS » V DD 
* 

5 

10 

15 1 

- 

20 

40 

80 

- 

0.005 

0.010 

0.015 

20 

40 

80 

- 


yA 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4543BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta-25°C, V S s-OV, Cl=50 p F) 


CHARACTERISTICS SYMBOL TEST CONDITION I v DD (V) 



Min. Hold Time 

(LD - A'vD) 



5 

10 

15 

Input Capacitance 

C IN 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4543BP/BF 
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TC4555BP 

TC4556BP/BF 


TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4555BP DUAL BINARY TO 1-0F-4 DECODER/DEMULTIPLEXER (Active High Outputs) 
TC4556BP/TC4556BF DUAL BINARY TO 1-0F-4 DECODER/DEMULTIPLEXER (Active Low Outputs) 


TC4555BP and TC4556BP/BF contain two circuits of 
decod ers /mu ltiplexers . 

When ENABLE="L", arbitrary one of four outputs is 
selected by two binary inputs A and B. 

The selected output is "H" for TC4555BP and "L” for 
TC45 56BP/BF . 

When ENABLE is set to "H", the selection is inhibited 
making all the output at "L" for TC4555BP and "H” for 
TC4556BP/BF. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

DC Supply Voltage 

V DD 


MFP16 (F160C-P) 


PIN ASSIGNMENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4555BP, TC4556BP/BF 


TRUTH TABLE 


INPUTS 

OUTPUTS 

TC4555BP 

OUTPUTS 

TC4556BP/BF 

* : Don’ t Care 

¥ 

B 

A 

Q3 

Q2 

Ql 

Qo 

Q-S 

Q2 . 

Ql 

Qo 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

L 

H 

L 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

* 

* 

L 

L 

L 

L 

H 

H 

H 

H 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 


UNIT 

)C Supply Voltage 

VDD 


3 

- 

18 

V 

Lnput Voltage 

VlN 


0 

- 

V DD 

V 


;TATIC ELECTRICAL CHARACTERISTICS (Vss=OV) 



SYM- 






25°C 





CHARACTERISTIC 

TEST CONDITION 

V DD 

(V) 

-40-C 



85 C 

UNIT 

BOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

[igh-Level 
•utput Voltage 

VOH 

I IoutI <i^a 

Vin= v SS,Vdd 

5 

10 

4.95 

9.95 

~ 

4.95 

9.95 

5.00 

10.00 

- 

4.95 

9.95 

- 





15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

V 

,ow-Level 
utput Voltage 


1 lOUT 1 <1M 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 


V 0 L 

V IN =V SS> V DD 

10 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 





.ii 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




V 0 H=4.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




V 0 H=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


utput High 
urrent 

lOH 

VoH=9.5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 




V OH =13.5V 

15 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 




vin=vss,v dd 









mA 



V O l=0.4V 

5 

0.61 

• 

0.51 

1.5 

- 

0.42 



utput Low 

I 0 L 

V 0 L=0.5V 

10 ! 

1.5 

- 

i. 3 

3.8 

- 

1.1 

- 


urrent 

V 0L -1.5V 

15 

4.0 

- 

3.4 

15.0 

1 

2.8 

- 




V IN =V SS> V DD 












VoUT=0.5V, 4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


iput High 
>ltage 

Vih! 

1 

V 0 UT=1-OV, 9.0V 

VouT=1-5V, 13.5V 

10 

15 

7.0 

11.0 

_ 

7.0 

11.0 

1 

5.5 

8.25 


7.0 

11.0 

_ 

V 



1 IQUT I < 




i 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4555BP, TC4556BP/BF 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 




SYM- 






25°C 





CHARACTERISTIC 

TEST CONDITION 

VDD 

(V) 




03 c 

UNIT 



bOL 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 






V 0 UT=0-5V, 4.5V 

5 

- 

1.5 

- 

2.25 

1.5 


BE 


Input Low 


VlL 

VoUT=1.0V, 9.0V 

10 

- 

3.0 

- 

4.5 

3.0 




Voltage 


V0UT*1.5V, 13.5V 

15 

- 

4.0 


6.75 

4.0 







11 OUT 1 <1^A 











"H" 

Level 

X IH 

Vxh = 18V 

18 

- 

0.1 

- 

10~ 5 

0.1 



■ 

Input 











mA 

Current 

1 

"L n 

Level 

IlL 

Vil=0V 

18 

- 

- 0.1 


-10-5 

- 0.1 

- 

- 1.0 






5 

- 

4.0 

- 

0.002 

4.0 

_ 

30 


Quiescent 

Current 

Device 

X DD 

V IN=VSS» V DD 

10 


8.0 

- 

0.004 

8.0 

~ 

60 

uA 




* 

15 

- 

16.0 

- 

0.008 

16.0 

- 

120 



* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

| 


TYP. 







5 

- 

80 

200 


Output Transition Time 
(Low to High) 

tTLH 


10 

- 

50 

100 





15 

- 

40 

80 

ns 





■ ■ 


200 


Output Transition Time 
(High to Low) 

tTHL 



II 


100 






HEB 





tpLH 



_ 


440 


Propagation Delay Time 





190 


(A,B - Q,Q ) 

tpHL 







- 


140 

ns 



tpLH 


5 

_ 

110 



Propagation Delay Time 


10 


45 

170 


( E - Q,Q ) 







15 

- 

40 

130 


Input Capacitance 



- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4555BP, TC4556BP/BF 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4560BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4560BP NBCD ADDER 

TC4560BP is NBCD (natural BCD) adder which adds two 
binary coded decimal numbers (BCD code). 

The sum of BCD inputs applied to four data input lines 
(Al through A4) and another set of four data input 
lines (Bl through B4) and carry input ClN from the 
lower order digit is output to Si through S4 in the 
same BCD code. 

When the sum is 10 or larger, "H" level is output to 
carry output COUT* When the sum is smaller than 10, 
CoUT is kept at "L" level. By connecting with 
TC4561BP (9’s complementer), the add/subtract circuit 
can be easily obtained. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

Vss-0.5- Vss+20 

V 

Input Voltage 

VlN 

Vss-0.5- V DD +0.5 

V 

Output Voltage 

VOUT 

VsS“0, 5- Vdd+0. 5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

nW 

Operating Temperature 
Range 

ta 

1 

4> 

O 

l 

OO 

Ln 

°C 

Storage Temperature 
Range 

T stg 

-65-130 

°c 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 



a 2 |i 
B 2 | 2 
a 3 I 3 
B 3 I 4 
A 4 | 5 
B 4 I 6 
CARRYJ N | 7 

Vss I_8 

(TOP VIEW) 


I V DD 
Al 

I B 1 

51 

5 2 

53 
s 4 

I CARRY OUT 


LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4560BP 


tUTH TABLE 


INPUTS 

OUTPUTS 

a 4 

a 3 

a 2 

Al 

b 4 

b 3 

b 2 

»i 

ClN 

sa 

S 3 

s 2 

s i 

COUT 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L . 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 


L 

L 

L 

H 

L 

L 


L 

H 

L 

L 

mm 

L 

L 

L 


H 

H 

L 

L 

H 

L 

L 

L 

L 

mm 

H 



L 

L 

L 

L . 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

H 

H 



L 

L 


mm 

L 


L 

H 

H 

L 

L 

H 

L 


L 

L 

L 

L 

L 


H 

H 

L 

H 

L 

H 


L 

L 

L 

H 

L 


L 

L 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 



L 


H 


COMMENDED OPERATING CONDITIONS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

! Supply Voltage 

V DD 


3 

- 

18 

V 

iput Voltage 

VlN 


0 

- 

Vdd 

V 


ATIC ELECTRICAL CHARACTERISTICS (v s s=OV) 



SYM- 






25°C 





IHARACTERISTIC 

TEST CONDITION 

V DD 

-40 C 



85 C 

UNIT 

BOL 










(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 


gh- Level 


1 1 OUT 1 <1aA 

5 

4.95 

- 

4.95 

5.00 

- 

4.95 

- 


VOH 

Vin =v SS»Vdd 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

~ 


tput Voltage 




15 

14.95 

- 

14.95 

15.00 

- 

14.95 

- 

y 



1 ^OUT 1 <1-“A 

5 

_ 

0.05 

_ 

0.00 

0.05 

_ 

0.05 


w-Level 

V 0 L 

10 


0.05 


0.00 

0.05 


0.05 


tput Voltage 

v in =v ss»v D d 









15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




V 0 H=4.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




V 0h =2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

- 1.7 

- 


tput High 
rrent 

I OH 

V 0 H=9-5V 

10 

-1.5 

- 

-1.3 

-2.2 

- 

-1.1 

- 




V 0 h=13.5V 

3.5 ; 

-4.0 

- 

-3.4 

-9.0 

- 

-2.8 

- 




Vin= v SS, v DD 









mA 



Vol=0.4V 

5 

0.61 

- 

0.51 

1.5 

- 

0.42 

- 


tput Low 
rrent 

I 0L 

V OL =0.5V 

V ol =1.5V 

10 

15 

1.5 

4.0 

~ 

1.3 

3.4 

3.8 

15.0 

- 

1.1 

2.8 

— 




V IN =V SS» V DD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 


Input High 
Voltage 


VDD 

-40°C 


25°C 

(V) 

MIN. 1 MAX. 

MIN. 1 

TYP. 



Input Low 
Voltage 


Input 

Current 


Quiescent Device 
Current 


All valid input combinations. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50pF) 


CHARACTERISTIC SYMBOL TEST CONDITION [~T TIT MIN. 

vdd(v) 


3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 


- 

2.25 

1.5 

- 

1.5 

- 

4.5 

3.0 

- 

3.0 

- 

6.75 

4.0 

- 

4.0 

- 

10*" 5 

0.1 

- 

1.0 

- 

-10-5 

-0.1 

- 

-1.0 


TYP. MAX. 


Output Transition Time 
(Low to High) 


Output Transition Time 
(High to Low) 


Propagation Delay Time 
(A,B - S) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4560BP 


YNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 




5 

_ 

430 

1500 


ropagation Delay Time 

tpLH 


10 


160 

600 


(ClN “ CoUT) 

tpHL 










15 

- 

110 

450 

ns 




5 

_ 

550 

1300 

ropagation Delay Time 

tpLH 


10 


230 

600 


(Cin - S) 

tpHL ! 










15 

- 

160 

450 


nput Capacitance 

ClN 


- 

5 

7.5 

pF 


AVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


20ne 20ne 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4560BP 

APPLICATION CIRCUIT 



m 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


r 


C 2 MOS DIGITAL INTEGRATED CIRCUIT A KfilRD 

SILICON MONOLITHIC I V/HUU IDl 


C4561BP 9 ' s COMPLEMENTER 


TC4561BP is 9's complementer which generates 9’s 
omplement of BCD signal. 

seping Z input at "L", if COMP="H" and COMP="L n t 9's 
Dmplement of input BCD code (A1 through A4) is ob- 
ained at outputs FI through F4. (When the input code 
3 2, the output will be 7.) If COMP input^'L" or 
IMP input= M H M , the output becomes equal to the input. 

f Z="H" , outputs Fl through F4 become "L" regardless 
f other inputs. By connecting with TC4560B, the add/ 
jbtract circuit can be easily obtained. 



5S0LUTE MAXIMUM RATINGS 


PIN ASSIGNMENT 


















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4561BP 



RECOMMENDED OPERATING CONDITIONS (V SS =0V) 




TOSHIBA 


422 
















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4561BP 


STATIC ELECTRICAL CHARACTERISTICS (Continued) 



YNAMIC ELECTRICAL CHARACTERISTICS (Ta»25°C, V ss -0V, C L -50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V DD (V) 

MIN. 

TYP. 

MAX. 

UNITS 

utput Transition Time 
(Low to High) 

t TLH 

- 

5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

utput Transition Time 
(High to Low) 

t THL 


5 

10 

15 

- 

80 

50 

40 

• 200 
100 

80 

ropagation Delay Time 

(A - F) 

tpLH 

tpHL 


5 

10 

15 

- 

220 

80 

55 

1000 

400 

300 

ropagation Delay Time 
(COMP, COMP - F) 

t pLH 

tpHL 


5 

10 

15 

- 

230 

85 

60 

1000 
400 ' 

300 

ropagation Delay Time 
(Z - F) 

tpLH 

tpHL 


5 

10 

15 

- 

140 

50 

40 

1000 

400 

300 

nput Capacitance 

ClN 


- 

5 

7.5 

pF 


423 


TOSHIBA 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4561BP 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 




TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA , 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4572BP/BF 


C4572BP/TC4572BF HEX GATE 

(4 INVERTERS Plus 2-Input NOR Gate Plus 2-Input NAND Gate) 


TC4572BP/BF is a multiple gate that contains 
-circuit inverters, 1 circuit 2-input NOR GATE, and 
. circuit 2-input NAND GATE in one package. 

lince each gate is of "B" type equipped with a buffer 
insisting of 2-stage inverters, it has high noise 
mmunitv. 


ABSOLUTE MAXIMUM RATINGS 















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4572BP/BF 


RECOMMENDED OPERATING CONDITIONS (V ss =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

V DD 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- ; 

V DD 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S S=OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

Vdd 

(V) 

-40°C 

25°C 

85 °C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 

v OH 

1 Tout 1 <;L ^ A 

V IN =V SS » V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 


V 

Low-Level 

Output Voltage 

V 0 L 

1 Tout 1 < 1p a 

V IN =V SS> V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

: 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 


Output High 

Current 

lOH 

V OH =4.6V 

Voh= 2 -5V 

Voh=9 . 5V 
V OH =13.5V 

V IN= V SS» V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1.3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 


mA 

Output Low 

Current 

I OL 

V OL =0 * AV 

V OL =0.5V 

V ol =1.5V 

V IN= V SS» V DD 

5 

10 

15 

0.61 

1.5 

4.0 

_ 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 


Input High 

Voltage 

V IH 

V 0 UT=0.5V, 4.5V 

VOUT-1.0V, 9.0V 
V 0UT=1-5V, 13.5V 

IToutI < iy A 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 


V 

Input Low 

Voltage 

VlL 

v OUT=0.5V, 4.5V 
V OUT=1.0V, 9.0V 
V0UT=1.5V, 13.5V 

1 x out 1 <;L v A 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 


1.5 

3.0 

4.0 

Input 

Current 

"H" 

Level 

HH 

V ih =18V 

18 

- 

0.1 

- 

10-5 

0.1 

- 

1.0 

yA 

"L" 

Level 

X IL 

Vi L =0V 

18 

- 

-0.1 

- 

-lo- 5 

-0.1 

- 

-1.0 

Quiescent 

Device Current 

I DD 

V IN =V SS» V DD 
* 

5 

10 

15 

- 

0.25 

0.5 

1.0 

- 

0.001 

0,001 

0.002 

0.25 

0.5 

1.0 

■ 


yA 


* All valid input combinations. 


TOSHIBA 


426 










TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4572BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD (V) 

MIN. 

typ. 

MAX. 

UNITS 

Output Transition Time 

(Low to High) 

tTLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

ns 

Output Transition Time 
(High to Low) 

t THL 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 

Propagation Delay Time 

(INVERTER) 

tpLH 

tpHL 


5 

10 

15 

- 

90 

40 

30 

200 

110 

85 

Propagation Delay Time 

(NAND) 

*-pLH 

tpHL 


5 

10 

15 

- 

95 

45 

35 

200 

110 

85 

Propagation Delay Time 

(NOR) 

tpLH 

tpHL 


5 

10 

15 

- 

95 

45 

35 

200 

110 

85 

Input Capacitance 

ClN 


- 

5 

7.5 

pF 


il RCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 


CIRCUIT 


V DD 




WAVEFORM 


20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4583BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4583BP DUAL SCHMITT TRIGGER 


TC4583BP consists of two independent Schmitt 
trigger circuits. 

By externally connecting resistors between POSITIVE 
terminal and COMMON terminal and between NEGATIVE 
terminal and COMMON terminal, hysteresis can be given 
to two inputs Axn and Bj^. Furthermore, the width of 
hysteresis and the threshold voltage between high 
level and low level can be varied by varying the re- 
sisters. The outputs are available in the forms of 
positive outputs and inverted three-state outputs fron 
both circuits. Exclusive-OR of both inputs is also 
output. 

This is most suitable for line receivers. 



ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 


DC Supply Voltage 
Input Voltage 
Output Voltage 
DC Input Current 
Power Dissipation 
Operating 

Temperature Range 
Storage 

Temperature Range 
Lead Temp. /Time 


lYMBOL RATING 


V DD Vss ~ 0-5 % Vg S + 20 

Vin V ss - 0.5 % VpD + 0.5 

v 0UT V ss --&v3iV DI )+0.5 
X IN * -10 

Pn 300 













TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4583BP 


EXTERNAL RESISTER CONNECTION 



IE COMMENDED OPERATING CONDITIONS (Vss=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

)C Supply Voltage 

VDD 

. 

3 

- 

18 

V 

tnput Voltage 

VlN 


0 

_ 

V D D 

V 

external Resistance 

Rl, R2 


No Limits 

, u 


ITATIC ELECTRICAL CHARACTERISTICS (V ss -OV) 


CHARACTERISTIC 

SYMBOL 



-40‘ 

5 C 

25°C 

85 

°C 

UNITS 

TEST CONDITION 

V DD 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 
Output Voltage 




4.95 

9.95 

14.95 

■ 

4.95 

9.95 

14.95 



4.95 

9.95 

14.95 

- 





5 

_ 

0.05 


ViMilll 

0.05 

- 

0.05 


Low-Level 

V 0 L 

1 x out i <;L y A 

10 

_ 

0.05 

_ 

0.00 


_ 

0.05 


Output Voltage 


V IN =V SS » V DD 

15 

- 

0.05 

- 

0.00 

0.05 


0.05 




V 0H =4.6V 

5 

-0.61 

1 H 

-0.51 

-1.0 

1 

-0.42 

mgm 


Output High 


Voh=2.5V 

5 

-2.5 

■ 

-2.1 

-4.0 

■ 

-1.7 

II 


Current 


V OH =9.5V 

10 

-1.5 

M 

-1.3 

-2.2 

II 

-1.1 

I 




V nH =13.5V 













15 

-4.0 


-3.4 

-9.0 


-2.8 

m 




E 

■ 


I 





H | 

mA 



V 0l =°.4V 

5 

0.61 

- 

0.51 

1.5 

_ 

0.42 

- 

Output Low 


V ol =0.5V 

10 

1.5 


1. 3 

3.8 

_ 

1.1 



Current 

I OL 

Vr»T =1. 5V 













15 

4.0 

- 

3.4 

15.0 

- 

2.8 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4583BP 


STATIC ELECTRICAL CHARACTERISTICS (Continued) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V DD 

(V) 

-40°C 

25°C 

85 °C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Input High 

Voltage 

VlH 

V O ut=0.5V, 4.5V 
VoUT=l-0V, 9.0V 
VoUT=1.5V, 13.5V 

i x outI <;l ^ a 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 


Input Low 

Voltage 

VlL 

VOUT=0.5V, 4.5V 
VoUT =1 * 0V » 9 * 0V 
V 0 UT =1 -5V, 13.5V 

UoUtI <x vA 

5 

10 

15 

- 

1.5 

3.0 

4.0 


2.25 

5.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

V 

Input 

Current 

"H" 

Level 

IlH 

v ih= 18v 

18 

- 

0.1 

- 

10-5 

0.1 

I 

- 

1.0 

UA 

"L" 

Level 

t il 

Vil=OV 

18 


-0.1 

- 

-10-5 

-0.1 

- 

-1.0 

3- St ate 
Output 
Leakage 
Current 

"H" 

Level 

I DH 

V out =18V 

18 

- 

0.4 

- 

10" 4 

0.4 

- 

12 

yA 

" L " 

Level 

X DL 

v OU x=ov 

18 

- 

-0.4 


-10- 4 

-0.4 

- 

-12 

Quiescent 

Device Current 

X DD 

V IN =V SS» V DD 
* 

5 

10 

15 

- 

1 

2 

4 

- 

0.002 

0.004 

0.008 

1 

2 

4 

- 

30 

60 

120 

PA 


* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

v D d(v) 

MIN. 



UNITE 

Output Transition Time 
(Low to High) 

tTLH 


5 

10 

15 

- 

80 

50 

40 

200 

100 

80 


Output Transition Time 

(High to Low) 

t THL 


5 

10 

15 

- 




Propagation Delay Time 

Uin> b in-Aout> b OUT> 

t pLH 

tpHL 


5 

10 

15 

- 


1300 

460 

300 

ns 

Propagation Delay Time 

(Ain, Bxn-aout, b 0 ut) 

tpLH 

tpHL 


5 

10 

15 



2200 
' 760 
520 

Propagation Delay Time 

(Ain » Bin - ex, dr) 

tpLH 

t pHL 


5 

10 

15 

- 




3-State Disable Time 

(DISABLE — Aq^, BqjjjO 

tpLZ » tpHZ 
t p ZL»tpZH 

R L =lkfi 

5 

10 

15 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 





TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4584BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4584BP/TC4584BF HEX SCHMITT TRIGGER 


The TC4584BP/BF is the 6-circuit inverter having 
the Schmitt trigger function at the input terminal. 

That is, since the circuit threshold level voltages 
at the leading and trailing edges of input waveform 
are different (Vp, V N ) , the TC4584BP/BF can be used 
in the broad range application including line receiver 
waveform shaping circuit, astable multi-vibrator, mono- 
stable multivibrator, etc. in addition to ordinary 
inverter." 

Since the pins are compatible with the TC4069UB, the 
substitution is also possible. 


ABSOLUTE MAXIMUM RATINGS 


INPUT/OUTPUT VOLTAGE CHARACTERISTIC 




-O Vqut 


vdd 

Vp 

Vn 

Vss 

- ~Vpd 


- V SS 


HYSTERESIS VOLTAGE 

v H -v P -v N 







* INPUT - OUTPUT 
VO L TAGE WA VEF ORM 


Vp 


* TRANSFER 

CHARACTERISTICS 



DIP 14 (3D14A-P ) 


MFP 14 (F14GB-P) 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

V SS - 0.5 ^ V SS + 20 

V 

Input Voltage 

VlN 

V SS - 0.5 ^ v DD + 0.5 

V 

Output Voltage 

v OUT 

V SS - 0.5 ^ V DD + 0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 (DIP) /180 (MFP) 

mW 

Operating 
Temperature Range 

t a 

-40 ^ 85 

°C 

Storage 

Temperature Range 

T stg 

-65 ^ 150 

°C 

Lead Temp. /Time 

■^sol 

260°C • 10 sec 


PIN ASSIGNMENT 


PT] V DD 



bEH 05 


03 [T 

v ss E 


■~1 — => 
ni tj 

(TOP VIEW) 


LOGIC DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4584BP/BF 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

DC Supply Voltage 

VDD 


3 

- 

18 

HHflH 

Input Voltage 

VlN 


0 

- 

vdd 

■m 


STATIC ELECTRICAL CHARACTERISTICS (V SS =OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD 

(V) 

0 

o 

O 

<r 

1 

25°C 

85 °C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High-Level 

Output Voltage 

V 0H 

IioutI <1ua 

V IN= V SS. V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 


4.95 

9.95 

14.95 

- 

V 

Low-Level 

Output Voltage 

V 0 L 

^OUT 1 <1 ^ jA 
V IN =V SS» V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

Output High 

Current 

ToH 

Voh =4 * 6v 

VOH=2.5V 

V0H=9 . 5V 
Voh= 13.5V 
VlN=VsS, V DD 

5 

5 

10 

15 

-0.61 

-2.5 

-1.5 

-4.0 

- 

-0.51 

-2.1 

-1. 3 

-3.4 

-1.0 

-4.0 

-2.2 

-9.0 

- 

-0.42 

-1.7 

-1.1 

-2.8 

- 

mA 

Output Low 
Current 

tol 

VOL=0.4V 

VOL=0.5V 

Vol-1.5V 

vin=vss, vdd 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

: 

Positive 

Trigger 

Threshold 

Voltage 

Vp 

v 0 ut=°.5 v 

VoUT=l • OV 

v OUT=1.5V 

5 

10 

15 

2.05 

4.8 

7.8 

3. 75 

7.6 

11.6 

2.15 

4.9 

7.9 

3.0 

6.4 

9.9 

3.75 

7.6 

11.6 

2.15 

4.9 

7.9 

3.85 

7.7 

11. 7 

V 

Negative 

Trigger 

Threshold 

Voltage 

V N 

VoUT=4.5V 

V OU t=9.0V 

v 0UT=13.5V 

5 

10 

15 

1.25 

2.4 

3.4 

2.95 

5.2 

7.2 

1.25 

2.4 

3.4 

2.3 

3.8 

5.2 

2.85 

5.1 

7.1 

1.15 
2. 3 

3.3 

2.85 

5.1 

7.1 

Hysteresis 

Voltage 

V H 


5 

10 

15 

0.10 

1.8 

3.7 

1.25 

3.5 

5.6 

0.25 

1.9 

3.8 

0.65 

2.6 

4.7 

1.25 

3.5 

5.6 

0.25 
1.9 i 
3.8 

1.40 

3.6 

5.7 

Input 

Current 

"H" 

Level 

TiH 

Vih=18V 

18 

- 

O.l' 

- 

10-5 

0.1 

- 

1.0 

yA 

"L" 

Level 

I IL 

V IL =0V 

18 

- 

-0.1 

- 

-10" 5 

-0.1 

* 

-1.0 

Quiescent 

Device Current 

I DD 

VIN=VSS, V DD 

* 

5 

10 

15 

- 

1 

2 

4 

- 

0.001 

0.002 

0.004 

1 

2 

4 

- 

7.5 

15 

30 

yA 


* All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4584BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERITIC 

SYMBOL 

TEST CONDITION 

V DD(V) 

MIN. 

TYP. 

MAX. 

UNITS 

Output Transition Time 
(Low to High) 



5 

10 

15 

- 

80 

50 

40 

200 

100 

80 


Output Transition Time 
(High to Low) 



1 

B 


H 

Propagation Delay Time 



■ 

■ 


EH 

Input Capacitance 

C IN 


- 

5 

7.5 



CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC4585BP 


TC4585BP 4-BIT MAGNITUDE COMPARATOR 

TC4585BP is weighted comparator which compares the 
magnitudes of input data of four bits AO through A3 
and another input data of four bits Bq through B3. 

If TC4585BP is used, signal of larger, smaller or 
equal is obtained at one of three output lines 
depending on the cascade inputs (A>B)In, (A=B)In and 
(A<B)In. 

It is easy to fabricate the magnitude comparators of 
4><n bits with cascade connection of n number of 
TC4585BP. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

VsS-0.5~V S s+20 

V 

Input Voltage 

VlN 

VsS-0.5 -V DD +0.5 

V 

Output Voltage 

VOUT 

V S S-0.5~V dd +0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

pd 

300 

mW 

Operating Temperature 
Range 

t a 

-40-85 

°C 

Storage Temperature 
Range 

Tstg 

-65 -150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 


LOGIC DIAGRAM 


A 3 

b 3 

a 2 

b 2 

A 1 

Bl 


© 

©— O 
© 

©— 0 ° 

© — 

©— o 




PIN ASSIGNMENT 


b 2 I 1 
a 2 I 2 

(A=B)0UT I 3 
( A>B ) I N | 4 
( A<B)IN | 5 
( A=B) IN | 6 
A 1 I 7 

V S S I 8 


VDD 
| a 3 

I (A>B)0UT 
I (A<B)0UT 

I B 0 
I A 0 

Bl 


(TOP VIEW) 




@ (A<B)C 




{>0 (£ 3 ) (A>B)0UT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4585BP 


TRUTH TABLE 


INPUTS 

OUTPUTS 

* Don' t care 

COMPARING 

CASCADING 

A3,B3 

A2,B2 

Al,Bl 

AO, BO 

A <B 

A=B 

A >B 

A <B 

A=B 

A >B 

A3>B3 

* 

* 

* 

*• 

* 

H 

L 

L 

H 

A3=B3 

A2>B2 

#• 

* 

*■ 

* 

H 

L 

L 

H 

A3=B3 

A2=B2 

Al>Bi 

* 

* 

# 

H 

L 

L 

H 

A3=B3 

A2=B2 

Al=Bl 

AO>Bo 

*• 

* 

H 

L 

L 

H 

A3=B3 

A2=B2 

Al-Bl 

Ao=Bo 

L 

L 

H 

L 

L 

H 

A3=B3 

A2=B2 

Ai=Bi 

Ao=Bo 

L 

H 

♦ 

L 

H 

L 

A3=B3 

A2=B2 

Al-Bl 

Ao=Bo 

H 

L 

* 

H 

L 

L 

A3=B3 

A2=B2 

Al-Bl 

Ao<Bo 

* 

* 

* 

H 

L 

L 

A3=B3 

A2=B2 

Al<Bl 

* 

% 

* 

& 

H 

L 

L 

A3=B3 

A2<B2 

& 

* 

& 

* 

* 

H 

L 

L 

A3<B3 


& 

* 

X 

* 

* 

H 

L 

L 


RECOMMENDED OPERATING CONDITIONS (V S s=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

vdd 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

vdd 

V 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 



PUM 






25°C 


85 c 











CHARACTERISTIC 


TEST CONDITION 

vdd 






UNIT 

BOL 










(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 





5 

A. 95 

_ 

4.95 

5.00 

_ 




High-Level 

Output Voltage 

VOH 

1 Tout 1 <im 

vin=vss,vdd 

10 

9.95 

- 

9.95 

10.00 

- 


II 




15 

14.95 

- 

14.95 

15.00 

- 



v 

Low-Level 


1 loUT i < l-“A 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 


VOL 

Vin = Vss,Vdd 

10 

~ 

0.05 

~ 

0.00 

0.05 

— 

0.05 


Output Voltage 



15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




Voh=A.6V 

5 

-0.61 

- 

-0.51 

-1.0 

- 

-0.42 

- 




Voh=2.5V 

5 

-2.5 

- 

-2.1 

-4.0 

- 

-1.7 

- 


Output High 
Current 

Ioh! 

Voh=9.3V 

10 

-1.5 


-1.3 

-2.2 

- 

-1.1 

- 

mA 



V OH =13.5V 

15 

-4.0 


-3.4 

-9.0 

- 

-2.8 

- 




Vin=Vss,Vdd 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC4585BP 


STATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 

SYM- 

BOL 

TEST CONDITION 

V DD 

(V) 

-40°C 




MIN. 

MAX. 

MIN. 

TYP. 




Output Low 

Current 

Tol 

V 0 L=0.4V 

V 0 L=0.5V 

Vol-1.5V 

Vin=Vss,Vdd 

5 

10 

15 

0.61 

1.5 

4.0 

- 

0.51 

1.3 

3.4 

1.5 

3.8 

15.0 

- 

0.42 

1.1 

2.8 

- 

mA 

Input High 
Voltage 

VlH 

VOUT=0.5V, 4.5V 

V 0 UT=1*OV, 9.0V 

V 0 ut-1.5V, 13.5V 

1 ioutI <i^a 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

1 


Input Low 

Voltage 

VlL 

VoUT=0.5V, 4.5V 

VOUT=1.0V, 9.0V 

V 0U T=1.5V, 13.5V 

1 loUT 1 < IaA 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 



Input 

Current 

"H" 

Level 

IlH 

Vih~18V 

18 

- 

0.1 

- 

10-5 


B 

1.0 


"L" 

Level 

IlL 

Vil=0V 

m 

- 

-0.1 

- 

-10-5 

-0.1 

* 


Quiescent Device 
Current 

IDD 

Vin=VSS,V DD 

* 

i 

- 


- 



- 


fik 


* All valid input combinations. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V,' C L =50 P F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 


MIN. 

TYP. 

MAX. 

UNIT 

Vdd(V) 

Output Transition Time 



5 

- 

80 

200 


tTLH 


10 

- 

50 

100 


(Low to High) 



15 

- 

40 

80 

ns 


Output Transition Time 



5 

- 

80 

200 

100 


tTHL 


10 


50 


(High to Low) 




15 

- 

40 ; 

80 


Propagation Delay Time 

tpLH 


5 

- 

340 

680 


(COMPARING INPUTS 


10 

- 

140 

280 

ns 

- OUTPUTS) 

tpHL 


15 

- 

100 

200 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC4585BP 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V S S=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 



MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITION 

VddW 

Propagation Delay Time 

tpLH 


5 

- 

280 

560 


(CASCADING INPUTS 


10 

_ 

110 

220 

ns 

- OUTPUTS) 

tpHL 


15 

- 

90 

180 


Input Capacitance 

ClN 


- 

5 

7.5 

pF 


WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA , 


C I 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5001P 


TC5001P 4-DIGIT DECADE COUNTER 


TC5001P is four digit decimal counter containing 
latches and multiplexer circuits and equipped with the 
terminals of digit signal outputs for dynamic display, 
blanking input (for zero suppress operation) and 
transfer input (latch operation) . 

The maximum count of this counter is 9999 and three 
CARRY terminals are provided for carry operations 
required in some applications. 

Refer to TRUTH TABLE, TIMING CHART and OPERATING 
CONSIDERATION for the operations. 


ABSOLUTE MAXIMUM RATINGS 



I 


CHARACTERISTIC 
DC Supply Voltage 
Input Voltage 
Output Voltage 


DC Input Current 
Power Dissipation 


Storage Temperature 
Range 

Lead Temp. /Time 

BLOCK DIAGRAM 


r ext c mt s in 


SYMBOL 

VPD 

VlN 

VOUT 


RATING 

VSS-0.5~VSS+10 
VSS-0.5-V DD -K).5 
V S S-0 . 5 — V DD +0 . 5 



-55^125 
260°C • lOsec 


' a out b out c out d out 

$$$$ 

MULT I PLEXER 


PIN ASSIGNMENT 

(TOP VIEW) 

OVF ~ "l 24 ~ V DD 

Rext ~ 2 23 - test j 

C EXT ~ 3 22 — Ti 

Si N - 4 21 -t 2 

CA3 — 5 20 — T 3 

CA2 — 6 19 - T 4 

CA1 - 7 18 ~ BL 

TKF - 8 17 — Aqut 

cp — 9 16 — Bout 

RE ( 0 ) — 10 15 — Cqut 

RE ( 9 ) — 11 14 — Dqut 

I Von - 12 13— TEST] 


u 





r 

































LATCH 

► LATCH 



n 

3 




ZL 

— 1 

, 

t 

- 


=t 

- 

it 


LATCH J LATCH 


I Ai Bx C 2 Dd |JA 2 Bg C 2 B 2 Li— J a 3 B 3 C 3 D 3 [_ A 4 B 4 C 4 D 4 

1 1/10 I 1/10 I rM 1/10 1/10 


RESET (0) < 
RESET (9) < 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5001P 


DESCRIPTION OF PIN FUNCTION 




NAME 

FUNCTION 

■ 

OVF 

OVER FLOW 

Terminal to detect OVER FLOW condition of the counter 

which generates "H" level when COUNT is incremented 

from"9999 M . Once set to "H", only RESET (0) can clear 

it to "L" . 

2 

r EXT 

RESISTER 

EXTERNAL 

This is opened when external CLOCK is supplied from 

Sin* If external CLOCK is not available, CLOCK can 

be generated by externally connecting a resistor 

across Sin and REXT and a capacitor across Sin and 

C EXT • 

3 

c ext 

CAPACITANCE 

EXTERNAL 

4 

Sin 

SCAN INPUT 

T-COUNTER CLOCK input and T-COUNTER is changed its 

condition at the falling edge of Sin- 

5 

CA3 

CARRY -3 

CARRY 

output 

from n- 

th digit 

1 COUNTER 

"H" during CP= 
"H" in COUNT 
shown at the 
left,"L" other- 
wise. 

”9999” 



6 

CA2 

CARRY-2 

"X999" 

7 

CA1 

CARRY- 1 

"xx99" 

8 

TRF 

TRANSFER 

"H" 

Decimal COUNTER output is transferred to 

MULTIPLEXER as it is. 

"L" 

COUNTER output at the time of falling edge of 

TRF is latched. 

9 

CP 

COUNT INPUT 

Lowest order decimal COUNTER CLOCK input and COUNTER 

is counted by the falling edge of CP. 

10 

RE (0) 

RESET (0) 

"H" 

Decimal COUNTER output is reset to "0000". 

This takes precedence over RE (9). 

"L" 

If RE (9) = "L" , normally counted. 

11 

RE (9) 

RESET (9) 

"H" 

If RE (0) = "L", COUNTER output is set to 

” 9999 ”. 

" L " 

If RE (0) = "L", normally counted. 

12 

vss 

vss 

( GND ) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5001P 


DESCRIPTION OF PIN FUNCTION 


PIN No. 

SYMBOL 

NAME 

FUNCTION 

13 

TESTi 

TESTi 

"H" 

If TEST (2) = "H", normally counted. 

"L" 

If TEST (2) - "H" , only lower order two digits 

are counted. 

14 

d OUT 

D-OUTPUT 

Decimal COUNTER BCD outputs. When Ti="H" , the lowest 
order digit (first digit) is output, when T 2 = "H", 
the second digit is output, ... and when T 4 = "H", 

the fourth digit is output. During BLANKING all the 

outputs become "H". 

15 

COUT 

C-OUTPUT 

16 

bout 

B-OUTPUT 

17 

AoUT 

A-OUTPUT 

18 

BL 

BLANKING 

If BL = "H" , only all AoUT through DoUT (BCD OUT) 

become "H" . 

19 

T4 


Output to indicate the digit position of output 

signals AouT through Dqut (BCD OUT) and corresponds 
in descending order from Ti . 

20 

T3 

T3 

21 

T2 

T2 

22 

Tl 

Tl 

23 

TEST 2 

TEST 2 

"H" 

Normally counted. 

"L" 

Causes Tj = "L", T 2 — T 4 = "H", OVF = M H" . 

24 

Vdd 

Vdd 

VpD Power Supply (3-^-8 volt) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5001P 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5001P 


*UTH TABLE 


IESET 

(0) 

RESET 

(9) 

TRAN- 

SFER 

BLAN- 

KING 

TESTi 

TEST2 

aout 

bout 

COUT 

d OUT 

Ti 

t 2 

t 3 

t 4 

OVER 

FLOW 


H 

* 

H 

L 

* 

H 

L 

l 

L 

L 

H 

L 

L 

L 

L 

Note-1 

L 

H 

H 

L 

n 



a 



D 

D 

a 

D 


Note- 1 

L 

L 

H 

L 

H 

H 

C 

c 

C 

C 

D 

O 

D 

B 

X 


L 

L 

H 

a 

a 

H 

El 

c' 

C’ 

C' 

s 

s 

S 

s 

X 

| 


n 

fl 

a 

a 

n 


LA 

LA 

LA 

X 

X 

X 

X 


| 


m 

* 

H 

* 

* 

H 

H 

H 

H 

X 

X 

X 

X 


■ 

■ 

* 

* 

* 

* 

•k 

L 

X 

X 

X 

X 

L 

H 

H 

H 

H 



Don’t Care Note 1. SCAN INPUT = M L” 


X Not defined o 

C Count operation (all digits) 

C’ Count operation (only lower 

order two digits) 

LA Latch operation 


All the inputs/outputs (except COUNT 
INPUT and SCAN INPUT) are activated by 
"H" level. 

COUNT INPUT _n_ SCAN INPUT _T L 

t n -4— t n+l tn — f-tn4l 


S Scan operation 


o When used, TESTi * "H" and TEST 2 = "H" 
should be satisfied. 


ERATING CONSIDERATION 


1. RESET Operation 

(1) When the level of RESET (0) terminal is set to "H", BCD output of COUNTER is 
set to "0" . The four digit display becomes 0000. 

(2) When the level of RESET (9) terminal is set to "H" , BCD output of COUNTER is 
set to "9”. The four digit display becomes 9999. 

(3) When both of RESET (0) terminal and RESET (9) terminal are "H”, RESET (0) 
terminal takes precedence. 


2. SCAN Operation 

(1) SCAN signal for dynamic display applied to SCAN INPUT terminal controls the 

multiplexer circuit and transfers four digit information in the latches to BCD 
outputs one digit at a time in sequence. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5001P 


OPERATING CONSIDERATION 


(2) Arbitrary digit can be made real time output (completely static) by making 
SCAN signal DC. 

(3) The digit pulses in synchronism with SCAN signal for dynamic display appear at 
the digit output terminals (Ti, T 2 , T 3 and T 4 ) . The digit output terminals 
(Tl. T 2 , T 3 and T 4 ) are used for the digit selection circuit and for arbitrary 
digit zero suppress. 

(4) The digit pulse is activated by the falling edge of SCAN INPUT signal. 

(5) SCAN signal is supplied from the internal oscillator as shown in Fig. 1 or from 
the external one as shown in Fig. 2. 



V S S 

Fig. 1 Fig. 2 


fscA ^-dcR [Hzl 

3. Latch Operation 

(1) When the level of TRANSFER terminal is "H", COUNTER information is transferred 
to the latches. 

(2) When the level of TRANSFER terminal is charged from "H" to "L", the information 
transferred from COUNTER is latched. 

4. Count Operation 

(1) Set input terminals TEST]., TEST 2 and TRANSFER to "H" and BLANKING terminal to 
"L". 

(2) COUNTER is set by applying "H" level to RESET (0) or RESET (9) terminal and two 
RESET terminals are returned to "L". 


TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5001P 


PERATING CONSIDERATION 


(3) When the count pulse is applied to COUNT INPUT terminal, COUNTER performs its 
COUNT operation at the falling edge of count pulse. 

(4) The maximum count is 9999 and if 9999 is exceeded, "H" level appears at 

OVER FLOW terminal. Removal of OVER FLOW signal can be achieved by applying M H" 
to RESET (0) terminal. 

(5) The carry signals from 100’s and 1000 ’s digits appear at output terminals 
CARRY X , CARRY 2 and CARRY 3 . 

( 6 ) When TESTi terminal is "L" , only lower order two digits of COUNTER are counted. 
5. BLANKING Operation 

When BLANKING terminal is set to "H" , all the BCD outputs of COUNTER become "H" and 
this signal is used to achieve the zero suppress operation. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5001P 


RECOMMENDED OPERATING CONDITIONS (VsS=0V) 


CHARACTERISTIC 

SYMBOL 



TYP. 



Supply Voltage 

V DD 


3 

- 

8 

V 

Input Voltage 

VlN ' 


0 

- 

V DD 

V 

Operating Temp. 

Topr 


-30 

- 

85 

°C 

External Registance ! 



10 

100 

1000 


External Capacitance 



10-4 

0.02 

1.0 



ELECTRICAL CHARACTERISTICS (VsS=0V) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

in 

-30°C 

25 °C 

85 °C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High Level 

Output Voltage 

V 0H 

•lOUT 1 <IuA 

vin=vdd,vss 

5 


■ 


■ 

- 

4.95 


V 

Low Level 

Output Voltage 

VOL 

i tout 1 <iuA 
vin=vdd,v S s 

5 

- 

0.05 

- 

- 

0.05 

— 

0.05 

High 

Level 

Output 

Current 

A0UT,B0UT 

C0UT,I>0UT 

lOH 

V 0H - 2.5V 

VlN=VDD.Vss 

5 

-1.2 

- 

-1.0 


- 

-0.75 

- 

mA 

CARRY1 ,2,3 
OVER FLOW 
Tl,T2,T3, 
T4 

I 0H 

5 

-1.2 

- 

-1.0 


- 

-0.75 

- 

Rext 

cext 

lOH 

5 

-0.3 

- 

-0.25 


- 

-0.2 

- 

Low 

Level 

Output 

Current 

AoUT»BOUT 

COUT,I>OUT 

IOL 

Vol “ 0.4V 

V[N ~ V DD»VSS 

5 

2.4 

- 

2.0 


- 

1.6 

- 

mi) 

CARRY1 ,2,3 
OVER FLOW 
Tl,T2,T3, 
T4 

lOL 

5 

0.52 

- 

0.44 


- 

0.36 

- 

Rext 

cext 

IOL 

5 

0.28 


0.24 


- 

0.2 

- 

Input 

Voltage 

"H" Level 

V IH 

VoUT^O . IV , 4 . 9V 

5 

3.8 

- 

3.8 

2.75 

- 

3.8 

- 

V 

"L" Level 

VlL i 

1 1 OUT i<c 1/iA 

5 

- 

1.2 

- 

2.25 

1.2 

- 

1.2 

Input 

Current 

n H" Level 

I IH 

Vih = 8V 

8 

- 

0.2 

- 


0.2 


1.0 

pA 

"L" Level 

HL 

Vn, - ov 

8 

- 

-0.2 

- 


-0.2 


-1.0 

Quiescent 

Current 

Consumption 

I DD 

v IN=Vdd»VsS 

* 

8 

- 

50 

- 

- 

50 

- 

500 



* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5001P 


PITCHING CHARACTERISTICS (Ta=25°C, Vss=0 V , Cl = 50pF) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

Vdd(V) 

MIN. 

TYP. 

MAX. 

UNIT 

(LOW-HIGH) 

Propagation Delay Time 

tpLH 

COUNT INPUT - 

A,B,C,DouT 

(Waveform 1) 

5 


600 

1000 

ns 

(HIGH-LOW) 

Propagation Delay Time 

tpHL 

5 

- 

600 

1000 

(LOW-HIGH) 

Propagation Delay Time 

tpLH 

TRANSFER - 
A,B,C ,Dqut 
(W aveform 2) 

5 

- 

400 

1000 

(HIGH-LOW) 

Propagation Delay Time 

tpHL 

5 

- 

400 

1000 

(LOW-HIGH) 

Propagation Delay Time 

tpLH 

COUNT INPUT - 
CARRY 1 ,2,3 - 

OVER FLOW 
(Waveform 3) 

5 

- 

400 

1000 

(HIGH-LOW) 

Propagation Delay Time 

tpHL 

5 

- 

400 

1000 

Max. Clock Rise Time 

trsS.tfjj 


5 

20 

- 

- 

J1S 

Min. Clear Pulse Width 

tw(RE) 

RESET (0) , (9) 

5 

- 


1000 

ns 

Min. Transfer Pulse 
Width 

tw(TR) 

TRANSFER 

5 

- 


1000 

Input 

Capacity 

9, 10, 11, 
18 PIN 

C IN 

: 


- 

5 

7.5 

pF 

4, 13, 23 
PIN 

C IN 



- 

7 

10 

8 PIN 

C IN 



- 

9 

15 

Max. Clock Frequency 

fMAX0 


5 

0.5 

2.0 

- 

MHz 


WITCHING TIME TEST CIRCUIT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5001P 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5002BP 

TC5022BP 


C5002BP, TC5022BP BCD TO 7-SEGMENT DECODER/DRIVER 
C5002BP and TC5022BP are decoders to convert BCD 
ode input to the driving signal for 7-segment 
isplay element and equipped with NPN transistors as 
he output buffers enabling direct driving of common 
athode type LED. 

hen BI input is set at "H" level, all the segment 
utputs are turned "OFF" (not illumination) regardless 
f other inputs. 

BI input is to turn the output "OFF" and RBO input 
s to generate "H" level output only for "0" code 
nput and these are used for leading zero suppress 
hen connected in cascade. 


BSOLUTE MAXIMUM RATINGS 




OGI C DIAGRAM 







TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5002BP,. TC5022BP 









TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5002BP, TC5022BP 


COMMENDED OPERATING CONDITIONS (VsS= OV) 





MIN. 

TYP. 



Supply Voltage 

BSS 


3 

- 

18 

V 

Input Voltage 



0 

- 

VDD 

V 

Operating Temp. 

Topr 


-40 

- 

85 

°C 


ECTRICAL CHARACTERISTICS (VsS=0V) 


:haracteristic 


TEST 

CONDITIONS 

gg 


25°C 

85°C 



MAX. 


TYP. 




ligh Level 
)utput Voltage 
(RBO) 




B 

B 

B 

■ 

■ 

4.95 

9.95 
14.95 

| 

V 

,ow Level 
)utput Voltage 
(RBO) 

VOL 

1 1 OUT 1 <V lA 
VIN=VSS, V DD 

5 

10 

15 

- 


; 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 


0.05 

0.05 

0.05 

Ligh Level 
)utput Voltage 
(a - g) 

V 0H 

1 I OUT 1 < l uA 
VlN^SS* V DD 

5 

10 

15 


- 

4.0 

9.0 
14.0 

4.5 

9.5 
14.5 

: 

4.0 

9.0 
14.0 

_ 

V 

Ligh Level 
)utput Current 
(RBO) 

I OH 

Vqh=^ • 6V 
VOH=9.5V 
VoH=13.5V 
Vin=VSS, V D D 

5 

10 

15 

-0.2 

-0.5 

-1.4 


-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 

- 

mA 

jOw Level 
)utput Current 
(RBO) 

I OL 


5 

10 

15 

0.52 

1.3 

3.6 


0.44 

1.1 

3.0 


- 


1 

ligh Level 
)ut put Current 
(a - g) 


VOH=3.5V 
VOH=8.5V 
V 0 H=13.5V 
VIN=VSS, Vdd 

5 

10 

15 


H 

RS 

1 

B 

-15 

-20 

-25 

- 

mA 

ligh Level 
input Voltage 

VlH 

** 

VouT = 0 .5V ,4 .OV 
VOUT=1.0V,9.0V 
V 0 ut*1-5V, 13.5V 

1 1 OUT 1 < luA 

5 

10 

15 

3.5 

7.0 

11.0 

1 





■ 

V 

jOw Level 

Lnput Voltage 

VlL 

** 

VoUT=0.5V,4.0V 
VOUT=1.0V,9.0V 
VOUT-1.5V, 13.5V 

1 1 out i 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

1 

m 

Disable Current 
(a - g) 


V O L=0V 

a 

- 


■ 



- 




■ 

■ 


H 


0.3 

-0.3 

- 

10-5 

-10-5 


_ 

B1E1 


Quiescent 

Current 

Dcnsumption 




B 


B 

0.005 

0.010 

0.015 

20 
. 40 
80 

- 

150 

300 

600 

pA 


* All valid input combinations. Outputs open. 


** Required pull down register Rl = 20 kn (a — g outputs). 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5002BP, TC5022BP 

SWITCHING CHARACTERISTICS (Ta=25°C, Vss=0V, c L=50pF) 



SYMBOL 

TEST 

CONDITIONS 


MIN. 

TYP. 

MAX. 


CHARACTERISTIC 

Vdd(V) 

UNI' 




5 



200 


Output Rise Time 
(SEGMENT OUT) 

t r 

R l «1 kn 

10 

15 

_ 

H 

100 

80 






Hj 

130 

400 


Output Rise Time 

t r 




65 

200 

ns 

(RBO) 





50 

160 





5 


100 

200 


Output Fall Time 

tf 


10 


50 

100 


(RBO) 


15 



80 


(LOW-HIGH) 



5 

- 

500 

1000 


Propagation Delay Time 

tpLH 


10 

- 

150 

400 


( A, B,C,D- SEGMENT OUT) 



15 

- 

120 

300 

ns 

(HIGH-LOW) 



5 

- 


2000 


Propagation Delay Time 

rt 

X) 

f3 

RL=1 kn 

10 

- 

450 

1000 


( A, B,C,D- SEGMENT OUT) 



15 

- 

320 

700 


(LOW-HIGH) 



5 

- 

1000 

2000 | 


Propagation Delay Time 

tpLH 


10 

- 

370 

1000 


(A , B , C , D - RBO) 



15 

- 

250 

750 

ns 

(HIGH-LOW) 



5 


500 

1000 

Propagation Delay Time 

tpHL 


10 


200 

500 


(A,B,C,D - RBO) 


15 

- 

140 

300 


(LOW-HIGH) 



5 

- 

800 

1600 


Propagation Delay Time 

tpLH 


10 

- 

270 

700 


(RBI - RBO) 



15 

- 

190 

500 

ns 

(HIGH-LOW) 



5 

- 

180 

700 

Propagation Delay Time 

tpHL 


10 

- 

70 

350 


(RBI - RBO) 



15 

- 

50 

250 


Propagation Delay Time 

tpLH 


5 


500 

1500 


Rl= 1 kn 

10 


200 

600 

ns 

(BI - SEGMENT OUT) 

tpHL 

15 


150 

500 


Input Capacity 

ClN 


- 

5 

7.5 

Pi 


SWITCHING TIME TEST CIRCUIT 


i Vdd 


TABLE ( tpLH , tpHL Test Codition) 


TEST 

P.G. 

"H" 

"L” 

OUTPUT 

ESSa 

A, B, C ,D - 
SEGMENT OUT 

A 

- 

Other 

Inputs 



A,B,C,D - 

RBO 

A 

RBI 

Other 

Inputs 

RBO 

2 

RBI - RBO 

RBI 

- 

Other 

Inputs 

RBO 

3 

BI - 

SEGMENT OUT 

BI 

A,B 

Other 

Inputs 

a 

4 


P.G. 





m 




m 











■ 



ifi 




K 





RBO 


P.G.: PULSE GENERATOR 


j>V S S 


i cl 


CL=50pF 
RL=lkn • 


Rl 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5002BP, TC5022BP 


WITCHING TIME TEST WAVEFORMS 



TOSHIBA 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5012BP/BF 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5012BP/TC501 2BF HEX NON-INVERTING 3-STATE BUFFER 


TC5012BP/BF contains six circuits of non- 
inverting buffers having three state output. 

Since DISABLE inputs to disable the outputs are 
provided separately, one common for four circuits and 
another common for other two circuits, this is suit- 
able for controlling four bit data lines. 

Large output current enables to directly control 
one TTL input. 



1 


MFP 16 ( F16GC— P) 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

V SS - 0.5 ^ V SS + 20 

V 

Input Voltage 

V IN 

V SS -0.5 ^ v DD + 0.5 

V 


v OUT 

V SS -0.5 ^ v DD + 0.5 

V 


tin 

±10 

mA 


pd 

300 (DIP)/ 180 (MFP) 

mW 

Operating 
Temperature Range 


-40 'x* 85 

mm 

Storage 

Temperature Range 


-65 ^ 150 

sa 

Lead Temp. /Time 

Tsoi 

260°C • 10 sec 



PIN ASSIGNMENT 


V 

DISABLE1 EH>1 

INI Q[— , 
0UT1 [T — jV 
IN2 [T— n 
0UT2 |T — 

INS IT—-, 

OUT 3 [7_ 1 > 


Vss 0 


iflVDD 

-o<-g DISABLE2 

r— IT] IN6 


l€- 


OUT 6 
12] IN5 
-ll] OUT5 
■I^ IN4 
■T] OUT 4 


(TOP VIEW) 


TRUTH TABLE 


DISABLE INHJT 

INPUT 

OUTPUT 

L 

L 

L 

L 

H 

H 

H 

* 

HZ 


* . DON'T CAPE 

HZ : HIGH IMPEDANCE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5012BP/BF 


RECOMMENDED OPERATING CONDITIONS (V S s=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNITS 

>C Supply Voltage 

V DD 


3 

- 

18 

WBM 

nput Voltage 

VlN 


0 

- 

v dd 

■OH 


TATIC ELECTRICAL CHARACTERISTICS (V ss =OV) 


HARACTERISTIC 

SYMBOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNITS 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

igh-Level 
utput Voltage 

V 0H 

I I OUT 1 <:L P A 

V IN =V SS» V DD 

5 

10 

15 

4.95 

9.95 

14.95 

- 

4.95 

9.95 

14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 

14.95 

- 

V 

ow- Level 

utput Voltage 

V 0L 

UoUT 1 <] -P A 
V IN =V SS» V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

utput High 

Current 

ToH 

v OH=4-6V 

V 0h =2.5V 

V 0h =9.5V 

V OH =13.5V 

5 

5 

10 

15 

-1.4 

-1.4 

-4.0 


-1.25 

-1.25 

-3.75 


- 

-1.0 

-3.0 

-3.0 

- 

mA. 

VIN=VSS, VpD 

utput Low 

Current 

lOL 

V OL =0.4V 

V OL =0.5V 

V 0L =1-5V 

5 

10 

15 

3.5 

6.0 

26.0 


3.2 

5.0 

24.0 



2.5 

3.6 

18.0 

- 

VlN=VsS, V D d 

lput High 

Voltage 

VIH 

V out = 0.5V, 4.5V 
VouT =1 -°V, 9.0V 
V0UT=1.5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

_ 

3.5 

7.0 

11.0 

_ 

V 

(Tout I <:L u A 

iput Low 

Voltage 

VlL 

v out = 0 - 5v > 4 - 5V 

Vout = 1*OV, 9.0V 
V 0UT =1.5V, 13.5V 

5 

10 

15 


1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

_ 

1.5 

3.0 

4.0 

^outI <1 l jA 

put 

trrent 

"H" 

Level 

IlH 

V ih =18V 

18 

- 

0.3 

: 

10“ 3 

0.3 

- 

1.0 

u A 

"L" 

Level 

!lL 

Vil=°V 

18 

- 

-0.3 

- 

-10-5 

-0.3 

- 

-1.0 

State 

tput 

akage 

rrent 

"H" 

Level 

I DH 

V out =18V 

18 

- 

0.5 


10“ 4 

0.5 

- 

30 

" n T7 1 

Level 

I DL 

V 0 ut =OV 

18 

- 

-0.5 

- 

-10“ 4 

-0.5 

- 

-30 

iescent 

vice Current 

I DD 

V IN= V SS» V SS 

* 

5 

10 

15 

- 

4.0 

8.0 

16.0 

- 

0.002 

0.004 

0.008 

4.0 

8.0 

16.0 

- 

30 

60 

120 


All valid input combinations. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5012BP/BF 


DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V ss =0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

Output Transition Time 
(Low to High) 

tTLH 


Output Transition Time 
(High to Low) 


Propagation Delay Time 


Propagation Delay Time 


Three State Disable Time 

(DISABLE - OUT) 

tpHZ 

R L =lk n 

Three State Disable Time 

(DISABLE - OUT) 

t pLZ 

R L =lkfi 


Three State Disable Time 
(DISABLE - OUT) 

Three State Disable Time 
(DISABLE - OUT) 


Input Capacitance 




WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5018P 


TC5018P 4 BIT BINARY COUNTER WITH CLOCK GENERATOR 

TC5018P is four digit binary counter equipped with 
CR oscillator circuit to automatically generate the 
clock pulse and RS flip-flop to provide the clock 
input by mechanical contact points. 

The outputs are buffered by N-channel open-drain 
structure which enables to directly drive two TTL 
IC’s or LED components. 

Usually, binary codes are obtained at four output 
with SELECT input being "H", but if SELECT input is 
set to "L", scan output which shifts "L" level on 
Ql-Q4 in sequence is obtained. This is suitable for 
applications such as channel scanner. 



ABSOLUTE MAXIMUM RATINGS 


PIN ASSIGNMENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5018P 


TRUTH TABLE 


| Inputs 1 

OUTPUTS | 

E51 


ext 2 




mm 

d 

ja 

EH 

a 

CP 

CP 

L 

L 

L 

s 

B 

s 


CP 

* 

* 

a 

L 

L 

s 

s 

s 

B 

* 

WM 

CP 

L 

H 

L 

c 

B 

c 

_£j 

□ 


* 

H 

H 

L 

c 

C 

c 

B 

■s 

* 

* 

* 

L 

H 

L 

B 

H 

H 


* 

* 

* 

H 

H 

L 


L 

L 


C ; Count operation 
S ; r ian Operation 
CP; Clock Pulse 
* ; Don’t care 
(Note) Outputs change the 
state at the rising 
edge of CLOCK. 


CP 


RECOMMENDED OPERATING CONDITIONS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 



Supply Voltage 

v D d 


3 

- 

12 

V 

Input Voltage 

VlN 


0 

- 

V D D 

V 

Operating Temp. 

Topr 


-40 

- 

85 

°C 


ELECTRICAL CHARACTERISTICS ( v SS=0V) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

VDD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN, 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Low Level 

Output Voltage 

VOL 

1 IOUT i<: LuA 

VlN =v SS, Vdd 

5 

10 



_ 


0.05 

0.05 

_ 

0.05 

0.05 

V 

Low Level 

Output Current 

iOL 

VOL = 0.4V 

V 0 L = 0.5V 

5 

10 

4.5 

9.0 

- 

4.5 

9.0 

9.0 

20.0 

- 


1 


VlN=Vss, V D d 

High Level 

Input Voltage 

VlH 

VoUT=0.5V,4.5V 

V OU t=1-0V,9.0V 

5 

10 

3.5 

7.0 

- 

3.5 

7.0 

2.75 

5.5 

- 

3.5 

7.0 



1 iOUT^ 

V 

Low Level 

Input Voltage 

VlL 

VOUT=0.5V,4.5V 

VOUT=1-OV,9.0V 

5 

10 

- 

1.5 

3.0 

- 

2.25 

4.5 

1.5 

3.0 

- 

1.5 

3.0 

1 IOUT !< iwA 

Output Off 
Leakage Current 

1DH 

VDH = 12V 

12 

- 

0.5 


io-4 

0.5 

- 

30 

jiA 

Input 

Current 

H Level 

IlH 

Vih = 12V 

12 

_ 

0.3 

_ 

10-5 

0.3 

_ 

1.0 

MA 

L Level 

IlL 

Vil = 0V 

12 

- 

-0.3 

- 

-10-5 

-0.3 

- 

-1.0 

Quiescent 

Current 

Consumption 

Idd 

VIN=VSS, V DD 
* 

5 

10 

- 

20 

40 

- 

0.005 

0.010 

20 

40 

- 

150 

300 

jiA 


it All valid input combinations 
^ RL * 10 kn 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5018P 


PITCHING CHARACTERISTICS (Ta=25°C, Vss=0V) 




TEST 

CONDITIONS 






CHARACTERISTIC 

SYMBOL 

V DD(V) 

MIN. 

TYP. 

MAX. 

UNIT 

)u tpu t Fall Time 

tf 

R L = 5k n 

5 

- 


200 

ns 



Cl = 50pF 

10 

- 

- 

100 


; LOW-HIGH) 

’ropagation Delay Time 

tpLH 

R L = 5kn 

5 

- 

750 

1800 

f 

: INI! - Q ) 


C L = 50 pF 

10 

- 

380 

900 

ns 

;high-low) 

’ropagation Delay Time 

tpHL 

RL = 5kn 

5 

- 

500 

1500 


: INTi - Q ) 


Cl = 50pF 

10 

- 

200 

600 


;low-high) 

'ropagation Delay Time 

tpLH 

RL = 5kn 

5 

- 

750 

1800 


; EXT 2 - Q ) 


Cl = 50pF 

10 

- 

380 

900 

ns 

HIGH-LOW) 

‘ropagation Delay Time 

tpHL 

Rl = 5kn 

5 

- 

500 

1500 


; EXT 2 - Q ) 


Cl = 50pF 

10 

- 

200 

600 


;low-high) 

'ropagation Delay Time 

tpLH 

Rl = 5k n 

5 

- 

380 

1000 


; SELECT - Q ) 


CL = 50pF 

10 

- 

140 

500 

ns 

HIGH-LOW) 

ropagation Delay Time 

tpHL 

Rl = 5k n 

5 

- 

200 

600 


SELECT - Q) 


C L = 50pF 

10 

- 

90 

300 


LOW-HIGH) 

ropagation Delay Time 

tpLH 

R l = 5kn 

5 

- 

550 

1500 


CLEAR - Q ) 


Cl = 50pF 

10 

- 

300 

900 


HIGH-LOW) 

‘ropagation Delay Time 

tpHL 

Rl = 5kn 

5 

- 

400 

1500 


CLEAR - Q ) 


CL = 50pF 

10 

- 

150 

900 


[ax. Clock Rise Time 

Tr0 

fBXTi-i 

5 

1000 

- 

- 




\ ,INT1 





/is 

tax. Clock Fall Time 

tu 

LEXT 2 J 

10 

1000 

- 

- 


[in. Clear Pusle Width 

tw 

(CLEAR) 


5 

10 

- 

- 

400 

200 

ns 

[ax. Clock Frequency 

fMAX0 

R L = 5k^ 

Cl = 50pF 

5 

10 

1.0 

1.0 

2.0 

2.0 

- 

MHz 


fMAX0 

Rl * lkfi 

5 

1.0 

2.0 

_ 

MHz 

[ax. Clock Frequency 

Cl = 15pF 

10 

2.0 

5.0 

- 

>utput Off Capacity 

COUT 


- 


- 

PF 

nput Capacity 

CIN 


- 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5018P 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5020BP 


TC5020BP HEX LOU-TO-HIGH VOLTAGE TRANSLATOR (INVERTIN G) 
TC5020BP contains six circuits of level converters 
which convert the signals from low power supply 
voltage logical systems to the logical signals for 
high power supply voltage C2M0S systems. 

This is most suitable for interfacing between TTL, 

MDTL systems and C^MOS systems, and between two power 
supply voltage C2M0S systems. 

Normally, Vcc is connected to low voltage power supply 
and Vdd is connected to high voltage power supply, 
however this can also operate having Vcc and Vdd 
common. 

When the input is "H", some amount of ICC flows 
because of circuit structure. 



ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

vdd 

Vss-O. 5 - Vss+20 

V 

Vcc 

V S S-0.5~~Vdd+0.5 

V 

Input Voltage 

VlN 

Vss-0.5-V CC +0.5 

V 

Output Voltage 

v OUT 

VsS-0.5-V D d+0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

Pd 

300 


Storage Temperature 
Range 

T stg 

-65 150 


Lead Temp. /Time 

Tsoi 

260°C • lOsec 


CIRCUIT DIAGRAM 





LOGIC DIAGRAM 


V CC 1 VpD 16 



PIN ASSIGNMENT 


v cc — 


J 16 

— v DD 

1 OUT 

2 

15 

6 0U t 

1 Ili 

2 

14 

— 5 IN 

2 0UT 

4 

13 

NC 

2 in — 

5 

12 

5qot 

3 0UT 

6 

11 

— 5 IN 

3 in — 

7 

10 

4 OUT 

v ss 

8 

9 

4 IN 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5020BP 


RECOMMENDED OPERATING CONDITIONS (VsS=0V) 



SYMBOL 

CONDITIONS 




UNIT 



Vcc = V DD 

3 

- 

18 

V 

Supply Voltage (2) 

vcc 

Vcc < VDD 

5 

- 

VDD 

V 

VDD 

5 

- 

18 

Input Voltage 

VIN 


0 

- 

Vcc 

V 

Operataing Temp. 

Topr 


-40 

- 

85 

°C 


ELECTRICAL CHARACTERISTICS (VsS=0V, Vcc=VDD) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

vdd 

(V) 

i 

o 

o 

25°C 

85 °C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP . 

MAX. 

MIN. 

MAX. 

High Level 
Output Voltage 

VOH 

i Tout ^ 

VlN = V S S 

5 

10 

15 

4.95 

9.95 
14.95 

- 

4.95 

9.95 
14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 
14.95 

: 

V 

Low Level 

Output Voltage 

V 0L 

1 x OUT !< 

VlN = Vdd 

5 

10 

15 

- 

0.05 

0.05 

0,05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

High Level 
Output Current 

X 0H 

Vqh = 4.6 V 

VoH = 9.5V 

V 0 H = 13.5V 



■ 

JHtefJ 

■ 

1 


1 

mA 

VIN = VSS 

Low Level 

Output Current 

lOL 

VOL - 0.4V 

VOL = 0.5V 

VOL = 1.5V 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 

- 

viN = Vdd 

High Level 

Input Voltage 

V IH 

VoUT = 0.5V 
VOUT = 1.0V 
VOUT * 1.5V 

5 

10 

15 


- 

4.0 

7.0 
10.0 


- 

4.0 

7.0 
10.0 

1 

V 

|l0UT | < 1M 

Low Level 

Input Voltage 

VlL 

VOUT = 4.5V 
V 0 UT = 9.0V 
VOUT = 13.5V j 

5 

10 

15 

- 

1.0 

1.2 

1.5 

- 


1.0 

1.2 

1.5 

_ 

1:0 

1.2 

1.5 

| lOUT | < l^A 


H Level 

IlH 

Vih = 18V 

18 

- 

0.3 

- 

10-5 

0.3 

- 





v IL = ov 


- 

BffBf 

- 

-10"5 

-0.3 


-1.0 

HU 

mm 


B 



Bj 

0.001 

1.0 


7.5 


H333333 




■n 




0.001 

2.0 


15.0 



mim 


B 

B 


H 

0.002 

4.0 

- 

30.0 



mm 


Hi 

■ 


B 

0.2 

0.48 

- 

0.9 






■ 

, 



0.4 

0.96 

- 

1.6 

mA 


1 


B 



B 

0.6 

wm 

- 

2.1 


Quiescent 




- 

1.0 

- 

0.001 

1.0 

- 

7.5 


Current 






2.0 

- 


2.0 

- 

iHPl 


Consumption 




- 

4.0 

- 


4.0 


30.0 



* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5020BP 


SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0V, CL=50pF) 



SWITCHING TIME TEST CIRCUIT 
DD, ICC TEST CIRCUIT AND WAVEFORM 



TOSHIBA 





TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5023BP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5023BP 16-LINE DATA SELECTOR/MULTIPLEXER 


TC5023BP is data selector which selects one of 16 
input signals Xo"~Xi 5 according to binary address 
inputs A, B, C and D. 

The data input (Xn) which corresponds to the binary 
address appears inverted on output Z. 

If STROBE input is set to "H", output Z becomes "H" 
regardless of other inputs. 


ABSOLUTE MAXIMUM RATINGS 



CHARACTERISTIC 1 

SYMBOL 

RATING j 

UNIT 


PIN ASSIGNMENT 


DC Supply Voltage 

Vdd 

VSS-0.5-VSS+20 

Input Voltage 

VlN 

V S s-0.5-V DD +0.5 

Output Voltage 

v 0UT 

V S S“0. 5 — V DD +0. 5 

DC Input Current 

Tin 

±10 

Power Dissipation 

pd 

300 

Storage Temperature 
Range 

T stg 

-65 — 150 

Lead Temp. /Time 

Tsoi 

260°C • lOse 



LOGIC DIAGRAM 



1 


x o 

8 

x i- 

7 

x 2 

6 

x 3 

5 

x 4 

4 

X 5 

3 

x 6 

2 

x 7 — 

1 


10 — z 

x 8 

23 

x 9 

22 

x 10 

21 

x ll““ 

20 

X I2 

19 

X I3 

18 

x 14 

17 V DD : 24 

x 15 

1615 141311 9 v _ ; 12 


A B C D ST 


*3 x 2 

X 1 X 0 

B 



C 

8 -CHANNEL 

MULTIPLEXER 

D 



z 

x 4 X 5 

x 6 X 7 



(21) (20) (19) (18) (17) (16) 

x 10 X 11 x 12 x 13 x 14 x 15 


TRUTH TABLE 


INPUTS 

D I C | B | , 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5023BP 


RECOMMENDED OPERATING CONDITIONS (VsS=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

Vdd 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

vdd 

V 

Operating Temp. 

Topr 


-40 

- 

85 

°c 


ELECTRICAL CHARACTERISTICS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 



-40°C 

25°C 

85 

°C 

UNIT 

TEST CONDITIONS 

vdd 

(V) 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High Level 

Output Voltage 

VOH 

1 iout'< 

VlN * Vss»Vdd 

5 

10 

15 

4.95 

9.95 
14.95 

- 

4.95 

9.95 
14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 
L4.95 

- 





5 


0.05 

_ 

0.00 

0.05 

_ 

0.05 


Low Level 

V nT 

1 IOUT ,<: ^uA 

10 



0.05 

_ 

0.00 

0.05 

_ 

0.05 


Output Voltage 

UL 

VlN = V SS ,V D D 

15 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 




Vqh = 4.6V 

5 

-0.2 

- 

-0J.6 


- 

-0.12 



High Level 

T 

V 0 H = 9.5V 

10 

-0.5 

- 

-0.4 


- 

-0.3 



Output Current 

-•-OH 

Voh = 13.5V 

15 

-1.4 

- 

-1.2 


- 

-1.0 

- 




VlN = VSS,VDD 









mA 



V 0 L - 0.4V 

5 

0.52 

- 

0.44 


- 

0.36 

- 

Low Level 


VOL = 0.5V 

10 

1.3 

- 

1.1 


- 

0.9 

- 


Output Current 

lOL 

VoL = 1.5V 

15 

3.6 

- 

3.0 


- 

2.4 

- 




VlN = VSS,VDD 












VOUT=0.5V,4.5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


High Level Input 

Vtw 

VOUT=1.0V,9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 

- 


Voltage 

v ln 

VoUT=1.5V, 13.5V 

15 

11.0 

- 

11.0 

8.25 

- 

LI .0 

- 




|IQUT| < 1>iA 









V 



VoUT=0-5V,4.5V 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

Low Level 

Vtt 

VOUT=1-OV,9.0V 

10 

- 

3.0 

- 

4.5 

3.0 

- 

3.0 


Input Voltage 

» 1L. 

VoUT=1-5V,13.5V 

15 

- 

4.0 

- 

6.75 

4.0 

- 

4.0 




1 !0UT | < 










Incut Nigh Level 

HH 

Vih = 18V 

18 

- 

0.3 

- 

10“5 

0.3 

- 

1.0 

■■ 

CurrentjLow Level 

UL 

Vil = 0V 

18 

- 

-0.3 

- 

-10-5 

-0.3 

- 

-1.0 

Hi 

Quiescent 



5 

- 

20 

- 

0.005 

20 

- 

150 


Supply Current 

*DD 

VlN = Vss,VDD 

10 

- 

40 

- 

0.010 

40 

- 

300 

^A 



* 

15 

- 

80 

- 

0.015 

80 

- 

600 

HHI 


* All valid input combinations 


SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0V, Cl=5q p f) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITIONS 

VDD 

(v) 




5 

_ 

130 

400 


Output Rise Time 

tr 


10 

- 

65 

200 





15 

- 

50 

160 





5 

— 

' 100 

200 

ns 

Output Fall Time 

tf 


10 

— 

50 

100 





15 

- 

40 

80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5023BP 


SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0V, CL=50pF) 


CHARACTERISTIC 



■■■■ 

MIN. 

TYP. 

MAX. 

UNIT 


(LOW-HIGH) 




- 

900 

1800 


Propagation Delay Time 

tpLH 



- 


800 


(X n ,A,B,C,D - Z) 




- 


550 








(HIGH-LOW) 



5 

- 

KB 

1400 


Propagation Delay Time 

tpHL 


10 

- 


600 


(X„,A,B,C,D - Z) 



15 

- 


400 


(LOW-HIGH) 



5 

- 

280 

600 


Propagation Delay Time 

tpLH 


10 

- 

130 

300 


(STROBE - Z) 



15 

- 

100 

250 


(HIGH- LOW) 



5 

- 

800 



Propagation Delay Time 



■9 

- 




(STROBE - Z) 



Kl 

- 




Input Capacity 

ClN 

All Inputs 

- 

5 

7.5 

P F 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 





























TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5024BP 

TC5025BP 


TC5024BP QUAD BUS BUFFER WITH 3-STATE OUTPUT ("H"-DISABLE) 
TC5025BP QUAD BUS BUFFER WITH 3-STATE OUTPUT ( " L “-DISABLE ) 


TC5024BP/TC5025BP contain four circuits of buffers 
having tri-state outputs. As all the buffers are 
controlled by four independent DISABLE inputs, any 
buffer outputs can be placed in the high impedance 
state'. 

The output becomes high impedance with DIS="H’' for 
TC5024BP and DIS="L" for TC5025BP. 

Large output current enables to directly drive one 
TTL. These can be utilized as interfaces with 
system bus lines, multiplexers, etc. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V D D 

VsS-0.5-V S S+20 

V 

Input Voltage 

VlN 

V ss -0.5-V DD +0.5 

V 

Output Voltage 

v OUT 

V S s-0.5-V DD +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

Pd 

300 

mW 

Storage Temperature 
Range 

T stg 

-65 ~~ 150 

; 

°C 

Lead Temp. /Time 

Tsoi 

260°C . lOsec 


LOGIC DIAGRAM 




PIN ASSIGNMENT 



TRUTH TABLE 


TC5024BP T C 5 0 2 5 BP 

| INPUTS 

OUTPUT 

| INPUTS 

OUTPUT 

IN 

DIS 

OUT 

IN 

DIS 

OUT 

L 

L 

L 

L 

L 

HZ 

H 

L 

H 

H 

L 

HZ 

L ‘ 

H 

HZ 

L 

H 

L 

H 

H 

HZ 

H 

H 

H 

HZ ; HIQH IMPEDANCE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5024BP, TC5025BP 


RECOMMENDED OPERATING CONDITIONS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

Vdd 


3 

- 

18 

V 

Input Voltage 

VIN 


0 

- 

vdd 

V 

Operating Temp. 

Topr 


-40 

- 

85 

*c 


ELECTRICAL CHARACTERISCS (VsS=0V) 


■MNMMJ 

mmm 


TEST 


DBEBsIEflBI 


85°C 

UNIT 

■ifl 

Msm 

CONDITIONS 



ma 


TYP. 


MIN. 


High Level 
Output Voltage 

V 0 H 

1 I OUT 1< ^uA 

Vin - VSS,VdD 


4.95 

9.95 
14.95 

B 

4.95 

9.95 
14.95 

5.00 

10.00 

15.00 

B 

4.95 

9.95 
14.95 

— 


Low Level 

Output Voltage 

V 0 L 

1 Iout '< lM 
vin * vss,vdd 

5 

10 

15 

- 

i 

H 

B 

pii ■ 

■ 






Voh = 2.5V 

5 


mi 

-1.25 

■ ■ 

pi 

-1.0 

- 


High Level 

lOH 

V 0 H = 9.5V 

10 

BfeA 


-1.25 

■ 


-1.0 

- 


Output Current 

Voh = 13.5V 

15 



-3.75 

■ 


-3.0 

- 





vin = vss,vdd 





| 

■ 



mA 




Vol = 0.4V 

El 


B9B[ 



ip 

2.5 

- 


Low Level 

IOL 

VOL - 0.5V 

63 


n 




3.6 

- 


Output Current 


VOL = 1.5V 

15 

26.0 

- 

24.0 



18.0 

- 












■ 




High Level 


VOUT=0.5V,4.5V 

5 

3.5 

- 

3.5 

2.75 

■ 

3.5 

- 


Input Voltage 

VlH 

VOUT=1-OV,9.0V 

10 

7.0 

- 

7.0 

5.5 


7.0 

- 


(IN, TC5024BP 

Vout=1.5V,13.5V 

15 

11.0 

- 

11.0 

8.25 


11.0 

- 


DISABLE) 


I Iout'< 






■ 



V 

Low Level 


V0Ui=°-5V,4.5V 

5 

_ 


mm 



■Hj 

1.5 


Input Voltage 

VlL 

V 0 uT=l*0V,9.0V 

10 

- 





■ v 

3.0 


(IN, TC5024BP 

V0UT=1-5V, 13.5V 

15 

- 






4.0 


DISABLE) 


1 10UT'< 




1 1 



■ ■ 



High Level 


VouT=0.5V,4.5V 

5 

4.0 

- 

4.0 


~ 

4.0 

- 


Input Voltage 

VlH 

VoUT=1.0V,9.0V 

10 

8.0 

- 

8.0 


- 

8.0 

- 


'(TC5025BP 

VoUT=1.5V, 13.5V 

15 

12.5 

- 

12.5 


- 

12.5 

- 


DISABLE) 


1 l0UT ]< 









V 

Low Level 


Vottt=0.5V,4.5V 

5 

- 

1.0 

- 


1.0 

- 

1.0 


Input Voltage 

VlL 

VOUT=1-OV,9.0V 

10 

- 

2.0 

- 


2.0 

- 

2.0 


(TC5025BP 

VoUT=l*5V, 13.5V 

15 

- 

2.5 

- 


2.5 

- 

2.5 


DISABLE) 


1 lOUT^ 1M 










Input 

H Level 

IlH 

VlH = 18V 

18 

- 

0.3 

- 

10“‘5 

0.3 

- 

1.0 

pA 

Current 

L Level 

IIL 

VlL = 0V 

18 

- 

-0.3 

- 

- 10-0 

-0.3 

- 

-1.0 

Disable 

H Level 

_Idh 

KTREEESBMi 

18 

- 

0.5 

- 

mm 

EE1 

mm 

30 

ii A 

Current 



L Level 

IDL 

vol * ov 

18 

- 

mu 

mm 

mi 


■ 


ms®. 

Quiescent 



5 

- 

4.0 

- 

0.002 

4.0 

- 



Current 


IDD 

vin * vss,v D d 

10 

- 

8.0 

- 

0.004 

8.0 

- 

60 

pk 

Consumption 


* 

15 

~ 

16.0 

- 

0.008 

16.0 

— 

120 



* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5024BP, TC5025BP 


SWITCHING CHARACTERISTICS (Ta=25°C, VsS=0V, CL=50pF) 


CHARACTERISTIC 

SYMBOL 

TEST 

VDD 

TC5024BP 

TC5025U] 

91 




CONDITIONS 

(V) 

MIN. 

TYP. 

MAX. 

MIN 

TYP 

MAX. 

UNIT 





5 

_ 

130 

400 


130 

400 

■1 

Output Rise Time 

tr 


10 

- 

65 

200 

- 

65 

200 

■ 





15 

- 

50 

160 

- 

50 

160 


















5 


100 

200 

_ 

100 

200 

gaMl 11 

Output Fall Time 

tf 


10 


50 

100 

- 

50 

100 

B 





15 

H 

40 

80 

- 

40 


B 

(LOW-HIGH) 




5 

BB 

150 

300 

- 

150 

300 


Propagation Delay Time 

tpLH 


10 

■ 

75 

150 

_ 

75 

150 


( IN - OUT ) 




15 


60 

100 

- 

60 

100 


(HIGH-LOW) 




5 

BB 

180 

300 

_ 

180 

300 

Propagation Delay Time 

tpHL 


10 

|jj 

75 

150 

.. 

75 

150 


( IN - OUT ) 




15 

B 

60 

100 

- 

60 

100 






5 

- 

95 

200 

_ 

70 

150 



H-HZ 

tpHZ 


10 

- 

50 

120 

- 

50 

100 






15 

- 

40 

100 


40 

80 


















5 

- 

300 

600 

- 

130 

200 


Three State 

L-HZ 

tpLZ 


10 

- 

200 

400 

_ 

70 

150 


Propagation 
Delay Time 




15 

- 

190 

300 

- 

60 

120 
















5 

- 

100 

200 

- 

70 

150 



HZ-H 

tpZII 


10 

- 

40 

120 

- 

40 

80 






15 

- 

30 

100 

- 

30 

70 

ns 





5 

- 

210 

600 

- 

130 

200 


HZ-L 

tpZL 


10 

- 

90 

300 

- 

60 

150 






15 

- 

60 

200 

- 

40 

120 


Input Capacity 

ClN 


- 

5 

7.5 

- 

5 

7.5 

pF 

Output Disable Capacity 

COUT 


- 

30 

- 

- 

30 

- 

pF 


(ITCHING TIME TEST CIRCUIT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5024BP, TC5025BP 


SWITCHING TIME TEST WAVEFORMS 



TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5026BP 


TC5026BP DECADE COUNTER 

TC5026BP is DECADE UP COUNTER with two reset 
functions, RESET (9) and RESET (0) and can be used 
as binary counter, quinary counter or decimal counter. 
When two inputs of RESET (0) are set to "H", the 
content of counter is reset to 0 regardless of the 
clock and when two inputs of RESET (9) are set to 
"H", it is set to 9. 

RESET (9) takes precedance over RESET (0). 

The outputs change their states at the falling edge 
of count inputs (INa and INb) . 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

v D d 

V S S-0.5~V SS +20 

V 

Input Voltage 

V IN 

V S s-0.5~V DD +0.5 

V 

Output Voltage 

v 0UT 

V S S~0. 5 — V DD +0. 5 

V 

DC Input Current 

!lN 

±10 

mA 

Power Dissipation 

pd 

300 

mW 

Storage Temperature 
Range 

T stg ! 



-65-150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 




PIN ASSIGNMENT 


2 — 

INa 


P — 

in b 

— ic 

3 — 

r 9{1) 0-B 

— n 

4 — 

r 9(2) Q-c 

— 12 v DD ; 14 

5 — 

R o(i) Q,d 

— 13 v ss ; 7 

6 — 

R 0 (2) 

NC ; 1, 8 


TRUTH TABLE 


RESET /COUNT MODE | 

INPUTS 

OUTPUTS 

in a ,in b 

R 0(l) 

R 0(2) 

UBI 

HP 

B 

91 

m 

Hi 

s- 

H 

H 

L 

* 

L 

L 

L 

& 

* 

H 

H 

* 

L 

L 

L 

L 

E9 

% 

*. 

* 

H 

H 

H 

L 

L 

1] 

"L 

* 

L 

* 

L 

COUNT 

~L 

L 

* 

L 

fe 

COUNT 

~L 

L 

* 

* 

L 

COUNT 

T_ 

* 

L 

L 


COUNT 

» Don 

COUNT 

't care 

MODE A COUNT MODE B 

COUNT 

NO. 

OUTPUTS | 

COUNT 
NO . 

OUTPUTS 

Qd 

Q-c 


O-D 

Qc 

^B 


0 

L 

L 

ESI 

■ 

L 

L 

m 

a 

1 

L 

L 

H 

i 

L 

L 

L 

m 

2 

L 

H 

L 

2 

L 

L 

H 

L 

3 

L 

H 

K 

3 

L 

L 

H 

K 

4 

H 

L 

L 

4 

L 

H 

L 

L 

A , Separate 

mode . 

B ; IN b should 
he connected 
to Q, a 

5 

L 

H 

L 

H 

6 

L 

K 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

K 

L 

L 

□ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5026BP 


RECOMMENDED OPERATING CONDITIONS (VsS=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

VDD 


3 

- 

18 

V 

Input Voltage 

VIN 


0 

- 

VDD 

V 

Operating Temp. 

Topr 


-40 

- 

85 i 



ELECTRICAL CHARACTERISTICS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

vdd 

(V) 

-40°C 

25°C 

85 °C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High Level 

Output Voltage 

VOH 

1 lOUTK IpA 

VIN * Vss, Vdd 

5 

10 

15 

4.95 

9.95 
14.95 

— 

4.95 

9.95 
14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 
14.95 

_ 

V 

Low Level 

Output Voltage 

V 0L 

1 I OUT 1< 1>iA 

VlN * V S s, V DD 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

_ 

0.05 

0.05 

0.05 

High Level 

Output Current 

lOH 

Voh = 4.6V 

V 0 H « 9.5V 

Voh = 13.5V 

v IN = vss , vdd 

5 

10 

15 

-0.2 

-0.5 

-1.4 

- 

-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 

- 

mA 

Low Level 

Output Current 

^OL 

VOL * 0.4V 

VOL = 0.5V 

VOL.- 1-l3.V _j 

vin = vss , vdd ! 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 

- 

High Level Input 
Voltage 

V IH 

VouT=0.5V,4.5Vl 
V 0 UT=1-0V,9.0V 
^OUT=1.5V,13.5V 
llOUT'< 1M 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 


V 

Low Level 

Inpht Voltage 

VlL ' 

VOUT=0.5V,4.5V 
VOUT=1.0V,9.0V 
^0UT“1.5V, 13.5V 

1 lOUT '< 1M 

5 

10 

15 


1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

i 

- 

1.5 

3.0 

4.0 

Input 

Current 

"H" Level 

IIH 

VlH = 18V 

18 

- 

0.3 

- 

10-5 

0.3 

- 

1.0 


"L" Level 

IlL 

Vil = 0V 

18 

- 

-0.3 

- 

-10-5 

-0.3 

- 

-1.0 

Quiescent .Cur- 
rent Consumption 

IDD 

vin = vss, vdd 
* 

5 

10 

15 

- 

20 

40 

80 

- 

0.005 

0.010 

0.015 

20 

40 

80 

- 

150 

300 

600 

^A 


* All valid input combinations 


SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0V, CL=50pF) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITIONS 

Vdd 

(V) 




5 

_ 

130 

400 


Output Rise Time 



10 

- 

65 

200 





15 

_ 


160 





5 

- 

100 

200 

ns 

Output Fall Time 

tf 


10 

- 

50 






15 

- 

40 

80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5026BP 


SWITCHING CHARACTERISTICS (Ta=25°C, VsS=0V, CL=50pF) 


CHARACTERISTIC 

SYMBOL 


■ ■ 

MIN. 

TYP. 

MAX. 

UNIT 


(LOW-HIGH) 



5 

- 

340 

750 


Propagation Delay Time 

tpLH 


10 

- 

160 

350 


(ina, in b - Q) 



15 

- 

130 

280 






■■■■■ 


650 


(HIGH-LOW) 





■M 



Propagation Delay Time 

tpHL 




■B 

330 


(INA, INb - Q) 






250 







jHREBjHj 



(LOW-HIGH) 

tpLH 




mm 



Propagation Delay Time 




- 

■H 



(R(0), R(9) - Q) 




- 







5 

_ 

350 

700 


(HIGH-LOW) 








Propagation Delay Time 

tpHL 


10 

- 

150 

300 


(R(OJ. R(9) - Q) 



15 

- 

120 

250 





5 

20 

_ 



Max. Clock Rise Time 

t r 0 










10 

2.5 

— 


jus 

Max. Clock Fall Time 

tf 0 










15 

1.0 

- 






5 

0.8 

1.2 



Max. Clock Frequency 








(INa, INb) 

fMAX0 


10 

1.5 

2.5 


MHz 




15 

2.0 

3.2 

~ 







250 



Min. Reset Pulse Width 

tw 

(RESET) 




100 

200 






■ 1 ! 

75 

150 


Input Capacity 

ClN 


- 

5 

7.5 

pF 


SWITCHING TIME TEST CIRCUIT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5027BP 


TC5027BP BINARY COUNTER 


TC5027BP is four bit binary up counter with the reset 
function and since the clock for the first stage is 
independent from the clock for the second through 
the fourth stages, this can be used as binary, octal 
or hexadecimal counter/divider . 

When two inputs of RESET (0) are set to "H", the 
content of counter is reset to 0 regardless of the 
clock. The outputs change their states at the 
falling edge of count inputs (INa, INjj) . 



ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

VSS-0.5-VSS+20 

V 

Input Voltage 

VIN 

V S S-0.5~V DD +0.5 

V 

Output Voltage 

v 0UT 

V S S-0.5~~V dd +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Storage Temperature 
Range 

T stg 

-65-150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 


Q-a Qb Q<c Q-d 



2 — 

in a 

10 

9 — 

in b Q b 

— 11 

5 — 

Rod) 

12 V DD , 14 

6 — 

R 0(2) 

13 V SS , 7 



NC ; 1,5 



4,8 


TRUTH TABLE 


RESET/ COUNT MODE | 

INPUTS i 

OUTPUT 

in a ,in b 

R 0(l) 

r 0(2' 

QD 

Qc 

0>b 

m 

■ 

H 

H 

L 

L 

L 

m 

~L 

L 

* 

COUNT 

1_ 

* 

L 

COUNT 

% Dor/ t care 

COUNT MODE A COUNT MODE B 

COUNT 

OUTPUTS | 

COUNT 

NO. 

OUTPUTS 


EH 

ESS 

m 

Q-d 

Q-c 

0.B 

m 

0 

L 

L 

L 

0 

L 

L 

L 

m 

1 

L 

L 

H 

1 

L 

L 

L 

m 

2 

L 

H 

L 

2 

L 

L 

H 

m 

3 

L 

H 

H 

3 

L 

L 

H 

m 

4 

H 

171 

L 

4 

L 

H 

L 

a 

'5 

H 

L 

H 

5 

L 

H 

L 

m 

6 

H 

H 

L 

6 

L 

H 

H 

& 

7 

H 

H 

H 

7 

L 

H 

K 

a 

A ; Separate 
mode . 

b , IN b enouia 

Pe connected 

' ro <*A- 

6 

H 

L 

L 

m 

9 

H 

L 

L 

K 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 


IT 

~L| 

H 

14 

I" 


JU 

L 

15 


H 

H 1 

a 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5027BP 


RECOMMENDED OPERATING CONDITIONS (Vss=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

VDD 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

_ 

VDD 

V 

Operating Temp. 

Topr 


-40 

- 

85 

°C 


ILECTRICAL CHALACTERISTICS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

VDD 

(V) 

-40°C 

25°C 

85 °C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. | MAX. 

MIN. 

MAX. 

High Level 

Output Voltage 

VOH 

1 IOUT'^LM 

VlN = V S S,VdD 

5 

10 

15 

4.95 

9.95 
14.95 

- 

4.95 

9.95 
14.95 

5.oq - 

io. oq - 

15. oq - 

4.95 

9.95 
14.95 


V 

Low Level 

Output Voltage 

m 

1 IoUT '<l>iA 

V IN = V S s,Vdd 

5 

IQ 

15 


0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

High Level 

Output Current 


Voh = 4.6V 

VOH - 9.5V 

Voh = 13.5V 

VlN * Vss,VDD 

5 

IQ 

15 

-0.2 

-0.5 

-1.4 

- 

-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 


mA 

Low Level 

Output Current 


V 0L = 0.4V 

VOL * 0.5V 

VOL = 1.5V 

V IN = V S5 ,V DD 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 


High Level Input 
Voltage 


VoUT“° • 5V, 4 . 5V 
VOUT=1.0V,9.0V 
V 0 U t= 1.5V,13 5V 
1 IOUT *< luA 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 j 
7.0 
11.0 


V 

Low Level 

Input Voltage 


VoUT = 0-5V,4.5V 
VoUT=1.0V,9.0V 
VoUT = l • 5V , 13 . 5V 
1 IOUT !< 

5 

10 

15 


1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

i 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

Input 

Current 

"H" Level 

IlH 

Vih = 18V 

18 

- 

0.3 

- 

10-5 

0.3 

- 

1.0 

M 

"L n Level 

HL 

VlL = 0V 

18 

- 

-0.3 

- 

-10-5 

-0.3 

- 

-1.0 

Quiescent 

Supply Current 


VlN = V S S,V D D 
* 


- 

20 

40 

80 

: 


20 

40 

80 

; 


jiA 


*A11 valid input combinations 


SWITCHING CHARACTERISTICS (Ta=25°C. VSS=OV, £l=50pF} 









CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

VDD 

(v) 

MIN. 

TYP. 

MAX. 

UNIT 




■ 



■a 


Output Rise Time 




■ 







K£9 


50 

■H 


Output Fall Time 



19 


m 


ns 




mm 


■9 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5027BP 


7ITCHING CHARACTERISTICS (Ta=25°C, V=OV, C=50_F) 
bb Li P 


CHARACTERISTIC 

SYMBOL 

TEST 


MIN. 

TYP. 

MAX. 

UNIT 

CONDITIONS 

vdd 

Low-High) Propagation 

t pLH 


5 

- 

340 

750 


elay Time 



10 

- 

160 

350 


INa, INb “ Q) 



15 

- 

130 

280 


digh-Low) Propagation 

t TTT 


5 

- 

310 

650 

ns 

alay Time 

pHL 


10 

- 

150 

330 


INa.INb - Q) 



15 

- 

120 

250 


ligh-Low) Propagation 



5 

- 

250 

700 


alay Time 

pHL 


10 

- 

120 

300 

ns 

^0 - 0) 



15 

- 

100 

250 


ax. Clock Rise Time 

t r6 


5 

20 

- 

- 


ax. Clock Fall Time 



10 

2.5 

- 

- 

AS 


H 


15 

1.0 

- 

- 


jx. Clock Frequency 

f 


5 

0.8 

1.2 

- 


[N A , INb) 

MAX^ | 


10 

1.5 

2.5 

- 

MHz 




15 

2.0 

3.2 

- 


Ln. Reset Pulse 

t 


5 

- 

250 

500 


Wid th 

w 


10 

_ 

110 

200 

ns 


(RESET) 


15 

- 

80 

150 


iput Capacitance 

-Sn 


5 

- 

p f 


WITCHING TIME TEST CIRCUITS 



WITCHING TIME TEST WAVEFORMS 


IAVEFORM 1. t pLH> TpHL (IN a , I^-Q) , , 


20ns 


20ns 


in a> ™b 





DD 


SS 

V OH 


OL 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5027BP 


SWITCHING TIME TEST WAVEFORMS 


WAVEFORM 2. t p HL (R 0 - Q) , t w , 


20ns 20ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5029BP 


TC5029BP QUAD 2-INPUT NAND GAT £ WITH N-CHANNEL OPEN DRAIN OUTPUT 


TC5029BP contains four circuits of 2 input NAND gates 
having its respective outputs of N-channel open drain 
structure. 

Since the drain voltage of output transistors are 
guaranteed up to 26 volts, these can be used for wide 
range of applications such as level shifters and 
drivers, and the wired OR arrangement is also easily 
obtained. Please utilize these for level shifters 
for P-channel MOS, controlling analog switches of 
positive/negative power supplies, etc. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

V SS -0.5--Vss+20 

V 

Input Voltage 

Vin 

V SS “0. 5 ~ Vp D +0.5 

V 

Output Voltage 

v OUT 

V S S~0. 5 — V SS +26 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

Pd 

300 

mW 

Storage Temperature 
Range 

T stg 

-65 — 150 

°C 

Lead Temp. /Time 

Tsoi ! 

260°C • lOsec 



PIN ASSIGNMENT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5029BP 


RECOMMENDED OPERATION CONDITIONS (VsS“OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

V DD 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

V DD 

V 

Output Voltage 

v OUT 


0 

- 

24 

V 

Operating Temperature 

T opr 


-AO 

- 

85 

°C 


ELECTRICAL CHARACTERISTICS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

VDD 

(V) 

-A0°C 

25°C 

o 

m 

00 

UNI 

MIN. MAX. 

MIN. TYP. MAX. 

MIN. MAX. 

Low Level 

Output Voltage 

VOL 

lOUT <lpA 
vin=v S s,v dd 

5 

10 

15 

- 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

V 

Low Level 

Output Current 

X 0L 

V O L=0.4V 

V O l=0.5V 

V 0L -1.5V 

5 

10 

15 

3.2 

5.0 

24.0 

- 

3.2 

5.0 

24.0 


- 

2.5 

3.6 
18.0 

- 

mA 

v IN = Vss> v DD 

High Level 

Input Voltage 

** 

V IH 

VoUT=0-5V,4.5V 

V out =1.0V,9.0V 

V out =1.5V,13.5V 

5 

10 

15' 

3.5 

7.0 

11.0 


3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

lOUT <lyA 

Low Level 

Input Voltage 

** 

VlL 

Vout =0 * 5v » 4 - 3v 

Vout =1 - ov » 9 - ov 

V 0UT = 1.5V, 13 5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

! 

1.5 

3.0 

4.0 

x OUT 

Output off 

Leakage Current 

X DH 

V OH =24V 

- 

- 

0.5 

- 

10*" 3 

0.5 

- 

50 

Pi 

Input 

Current 

High Level 

IlH 

Vih=18V 

18 

- 

0.3 

- 

10“ 5 

0.3 

- 

1.0 

W 

Low Level 

IlL 

Vil=OV 

18 

- 

-0.3 

- 

-10“ 5 

-0.3 

- 

-1.0 

Quiescent Current 
Consumption 

I DD 

V IN =V SS’ V DD 

* 

5 

10 

15 

- 

1.0 

2.0 

4.0 

- 

0.001 

0.001 

0.002 

1.0 

2.0 

4.0 

- 

7.5 

15 

30 

P- 


* All valid input combinations. Outputs open. 
** R L =20Kfi 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5029BP 


SWITCHING CHARACTERISTICS (Ta=25°C, V S s=OV) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

V DD 

(V) 

MIN. 

TYP. 

MAX. 

UNIT 

Output Fall Time 

tf 

C L =50pF 

5 

10 

15 

- 

85 

30 

20 

200 

80 

60 

ns 

(Low-High) 

Propagation 

Delay Time 

t pLH 

R L =lKfl 

C L =15 P F 

5 

10 

15 

- 

230 

120 

100 

500 

200 

150 

ns 

(High-Low) 

Propagation 

Delay Time 

tpHL 

R l =1KJ) 

C L =15pF 

5 

10 

15 

- 

260 

90 

60 

500 

200 

150 

(Low-High) 

Propagation 

Delay Time 

tpLH 

R L =10Kfi 

C L =15 P F 

5 

10 

15 

_ 

830 

680 

610 

1200 

1000 

850 

ns 

(High-Low) 

Propagation 

Delay Time 

tpHL 

R L =10Kfi 

C L =50pF 

5 

10 

15 

: 

270 

95 

63 

500 

200 

150 

Input Capacitance 

C IN 


- 

5 

7.5 

p f 

Output Off Capacitance 

COUT 


- 

25 

- 

p f 


SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


TEST CIRCUIT 


WAVEFORM 


TEST CONDITION 


No. 

S.W1 

S.W2 

S.W3 

1 

P.G 

V DD 

V DD 

2 

VDD 

P.G 

VDD 

3 

P.G 

P.G 

V DD 



(f IN =50kHz, DUTY RATIO=50%) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5032P 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5032P 6-DIGIT DECADE COUNTER 

TC5032P is six digit decimal counter whose BCD output 
of each digit is dynamically output in sequence from 
the higher order digit on BCD OUTPUT in synchronism 
with SCAN input. As the carry outputs are available 
from all the digits, other counters and control 
circuits can be easily driven. 

By using BC (Blanking Control) input, leading zero 
suppress from arbitrary digit can be achieved without 
external circuits. 

Since the first stage counter can respond up to 10MHz 
(Vdd® 5 volts), this is also suitable for counting and 
frequency dividing of high frequency pulses. 


ABSOLUTE MAXIMUM RATINGS 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

v dd 

VSS-0.5-VSS+10 

V 

Input Voltage 

VlN 

Vss-0.5~V DD +0.5 

V 

Output Voltage 

v 0UT 

VSS"D. 5 — V D p+0. 5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 



-55^125 




260°C • lOsec 


BLOCK DIAGRAM 


TR O- 
S IN O- 
r ext o- 


BCD OUT 

T 1 T 2 T 3 T 4 T 5 T 6 bc A B C D 


SCAN 

OSC. 


T- 

COUNTER 


H 


BLANKING 
U BLOCK L4 


DECODER 

rm 


MULTIPLEXER 


TR ? o- 


INl o- 
IN 2 o— 




1/10 


fra 


1/10 U_| 1/10 


T - 

CA1 


T~ 

CA 2 


CARRY BLOCK 

~ T 

CA4 


CA 3 




Ti- 

l 

^ 28 

- V DD 

t 2 - 

2 

27 

— MR 

t 3 - 

3 

26 

— TR 

t 4 — 

4 25 

— TRF 

T 5 - 

5 

24 

- IN 2 

t 6 “ 

6 

23 

— IN X 

r EXT “ 

7 

22 

— BC 

S IN “ 

8 

21 

— OVF 

CP - 

9 

20 

— CA6 

a 0UT — 

10 

19 

— CA5 

b 0 ut ~ 

11 

18 

— CA4 

c 0UT “ 

12 

17 

— CA3 

d 0 ut ~ 

13 

16 

CA 2 

v ss — 

14 

15 

— CA 1 


D 


CA5 


OVER FLOW 
LATCH 

— 5 — 

OVF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5032P 


IN FUNCTION & NAME 


PIN NO. SYMBOLf 


NAME 


FUNCTION 


T1 


Tl 


Outputs to indicate the digit of output signals A 


~T2 


T2 


OUT 


_I3_ 


-13- 


T4 


T4 


JE5_ 




through P^^, the s equence is descending order from YX. 

With TR="H"« all of Tl through T6 become "H", and when 
TR falls, Tl becomes "L" . Then, "L" is shifted in sequence 
T2, T3 by each 4 clocks of S, 


IN 


_XfL 


— Tj6_ 


^XT 


RESISTOR 

EXTERNAL 


Leave open when an external clock is applied from S_„. 

IN 

When no external clock is available, clock can be generated 
by externally connecting a resistor between S T>J and R VYT . 


IN 


SCAN INPUT 


T-COUNTER CLOCK input. T-COUNTER changes its state at 
the rising edge of Sj-^. 


CP 


CLOCK INPUT 


Decimal counter clock input for the lowest order digit. 


10 

11 

12 

13 


“OUT 

r 0UT 

OUT 

OUT 


A-OUTPUT 

B-OUTPUT 

C-OUTPUT 

D-OUTPUT 


Decimal counter BCD output. When T1="L", the highest 
order digit (6th digit) is output. Then, 5th digit is out- 

| pu t with T2="L", 4th digit with T3="L", , 1st digit with 

T6="L". During BLANKING, all the outputs become "H". 


14 

IF 


16 

17 


JiL 

19 

20 


_SS_ 

CA1 


lSS__ 


(GND) 


CARRY 1 


CA2 


CARRY 2 


_CA3_ 


CA RRY _ 3_ 


CA4 


CARRY 4 


CA5 


CARRY 5 


Carry 

output 

from 

n-th 

digit 


CA6 


CARRY 6 


T 7 ! 71 ” 

when 

count 

is 

"xxxxx 6"~J’xxxxx9" otherwise 

"H". 

rv 7 

when 

count 

is 

"xxxx96’k-"xxxx99" otherwise 

"H". 


when 

count 

is 

"xxx996 ,u ~"xxx999", otherwise 

"H". 

far 

when 

count 

is 

"xx9996"~J'xx9999", otherwise 

"H". 


when 

count 

is 

"x99996 ,u ~"x99999" otherwise 

"H". 


when 

count 

is 

"99999 6"-^" 9999 99", otherwise 

"H". 


21 


OVF 


OVER FLOW 


Detection terminal of OVER FLOW condition of counter. 
When the counter advances by one from "999999", it becomes 
"H". Once it has become "H", only MR can restore it to "L". 

Zercfc suppress f or| 

all., .t he -digits 


22 


BC 


BLANKING 

CONTROL 


'H' 


No zero suppress 


If Tn is connected to BC, zero sup- 
press* is activated for the higher 
order digits than (n-1) th digit. 


23 

24 

25 


INI 


INPUT 1 


"17 


All the digits are counted. 


Only the lower order two digits are counted. 


IN2 


INPUT 2 


"H" 

Trrn 


All the digits are counted. 


Only the lower order four digits are counted. 


TRF 


TRANSFER 


Decimal counter output is transferred to the 
multiplexer as it is. 


Counter output at the falling edge of TRF is latched. 


26 


TR 


T-COUNTER 

RESET 


| T-counter is initialized to Tl by "H" level input and 

Tl retains "H" level only for the period of TR="H". 


27 

28~ 


MR 


MASTER 

RESET 


"H" level input resets the counter to count "000000" 
and OVER FLOW to "L" . 


V nr> power supply (3-^8 volts)" 


DP 


DP 
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TC5032P 



TOSHIBA 


484 










TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5032P 


AIMING CHART 


T- COUNTER TIMING CHART 
T-RESET 


1 


_JWl 

rumji 

UUUIJ 

uumj 

ruuuij 

ruurn 

.uinnj 

iruuL 

Ul 

r 

L 

J L 


J L 

J L 

j l 

Jj L 

U L 


















! 
















i 






1 




■ 



1 1 1 








( Q6 ) 

( Ti- ) 

( T 2 » ) 

( T 3 « ) 

( T 4 » ) 

( T 5 » ) 

( T 6 » ) 

( BS ) 

DECADE COUNTER / CARRY TIMING CHART 

M-RESET I i— i cn nva-mvoNooc^HH 


o 

o 

o 


O ON O On O On Or- 

r-H ON r— t ON tH O t—i I 


CLOCK 
( 1A ) 

( IB ) 

( 1C ) 

( ID ) 

CAxdCA 1 ) 

CA 2 

CA 3 

CA 4 

ca 5 

ca 6 

OVER FLOW 


RRJ1OTWUUU 


T 


* Waveforem marked with ( ) are timings of LSI's 


internals . (Ref er to LOGIC 
DIAGRAM) 


485 


TOSHIBA 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5032P 

OPEJR T TING CONSIDERATION 

* Count Operation 

Set input terminals INI, IN2 and TRANSFER to "H" and apply "H" level to M- 
RESET terminal, then return it to "L" level. If pulse is fed to CLOCK terminal 
in this condition, the counter advances its count at the rising edge of CLOCK 
up to 999999. 

Since CARRY outputs from all the digits are output in negative logic, the 
control of other CMOS logics can be easily achieved. 

CA1 - CA6 are output with "L" level for four clock periods. (Refer to the 
timing chart . ) 

If one more clock is given in the count of 999999 , OVER FLOW terminal 
becomes "H" indicating the overflow condition of COUNTER. Once OVER FLOW 
terminal has become "H" , it will never return to "L" unless M-RESET is applied. 

* Latch Operation 

When the level of TRANSFER terminal is "H", the counter output is trans- 
ferred to the multiplexer as it is with the output always indicating the counter 
output, but if TRANSFER terminal changes the level from "H" to "L”, the count 
output which has been being output immediately prior to the falling edge of 
TRANSFER is stored in the latch and even if the counter output varies, AouT “ 

DoUT will not vary. 

If TRANSFER terminal is returned to "H" again, the correct counter output 
appears on AOUT “ DoUT* 

* Scan Operation 

BCD outputs of all digits are output to common Aqut “ °OUT on the time shar- 
ing basis and the basic clock for this operation is fed from outside to SCAN IN 

(leaving R^xT °P en this case) or obtained by connecting a resistor between 
Rext SCAN IN . 

BCD output for each digit appears on AOUT - DoUT corresponding to each digit 
of 6 digit scan signals (digit signals) which are in synchronism with the rising 
edge of SCAN IN. The digit output for digit selection is output with "L" level 
on Tl - T6 . As BCD outputs are output starting from the highest order digit 
(Ti — 6th digit, T6 — 1st digit), data transfer can be easily achieved. 

* The relationship between external resistor between REXT and 
SCAN IN and oscillating frequency is given below 

f • 44 ' V — * 1012 I Hz 1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5032P 


* Blanking 

By controlling BLANKING CONTROL terminal, leading zero suppress to an arbitrary 
digit can be easily achieved. When zero suppress is activated, all of AouT ~ DouT 
become "H" . 


BC Terminal and Zero Suppress 


B RANKING CONTROL 

Leading Zero Suppress 

L 

No zero suppress 

H 

Zero suppress for all digits * 

Connected to T6 

Zero suppress for five higher order digits 
and no zero suppress for the lowest order * 

digit. 

Connected to T5 

Zero suppress for four higher order digits 
and no zero suppress for two lower order * 

digits . 

Connected to T4 

Zero suppress for three higher order digits 
and no zero suppress for three lower order * 
digits . 

Connected to T3 

Zero suppress for two higher order digits 
and no zero suppress for four lower order * 

digits . 

Connected to T2 

Zero suppress for the highest order digit 

* 

and no zero suppress for five lower order 
digits . 


* When carry is generated from lower order digit, the normal output 
may not be obtained only one cycle of T-COUNTER. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5032P 


RECOMMENDED OPERATING CONDITIONS (V sg =OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

V DD 


3 

- 

8 

V 

Input Voltage 

V IN 


0 

- 

v 

DD 

V 

Operating Temperature 

T 

opr 


-30 

- 

85 

°C 

External Registanc 

e 


2 OK 

- 

10M 

ft 


ELECTRICAL CHARACTERISTICS (V gs =OV) • 





TEST 

V 

-30°C 


25°C 


85 

°C 

UNI' 

CHARACTERISTIC 

SYMBOL 

CONDITIONS 

DD 

(V) 

MIN. 

MAX. 

MIN. 

TYP . 

MAX. 

MIN. 

MAX. 


Output 

High Level 

V 0H 


5 

4.95 

- 

4.95 

- 

- 

4.95 

- 

V 

Voltage 

Low Level 

V 0 L 

... 

5 

- 

0.05 

- 

- 

0.05 

- 

0.05 


Output 

High Leve] 

I OH 

V 0H =2 - 5V 

5 

-0.7 

- 

-0.6 

-2 

- 

-0.5 

- 

mA 

Current 

Low Level 

I n T 

v ol =°.4V 

5 

0.52 

- 

0.44 

1.3 

- 

0.36 

- 

Input 

High Leve] 

V TH 

v out =0 - 5v > 4 ' 5v 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Voltage 

Low Level 


=0.5V,4.5V 

OUT 

5 

- 

1.5 

_ 

2.25 

1.5 

_ 

1.5 

V 

Input 

High Level 


V =8V 

IH 

8 

- 

0.15 

- 


0.15 

- 

1.0 

yA 

Current 

Low Level 

I TL 

v IL=0V 

8 

- 

-0.15 

- 


-0.15 


-1.0 

Quiescent 

Current 

T 

At all 

5 

- 

0.4 

- 

10- 5 

0.4 


0.8 

mA 

Consumption 

i DD 

conditions 
] 

8 

- 

0.5 

- 

10- 5 

0.5 

- 

1.0 



SWITCHING CHARACTERISTICS (Ta=25°C, V =OV, C=15_F) 

bb ij r 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

v dd( v ) 

MIN. 

TYP . 

MAX. 

UNIT 

Propagation Delay 

Time 

(CP - BCD OUT) 

Vji, 

t pHL 

(T6 = L) 

5 

- 

800 

2000 

ns 

(T5 = L) 

5 

- 

1000 

2200 

(T4 = L) 

5 

- 

1250 

2500 

(T3 = L) 

5 

- 

1500 

3000 

(T2 = L) 

5 

- 

1750 

3500 

(T1 = L) 

5 

- 

2000 

4000 

Propagation Delay 

Time 

(CP - CARRY OUT) 

t pLH, 

C pHL 

CA1 

5 

- 

(200) 

500 

ns 

CA2 

5 

- 

(200) 

500 

CAB 

5 

- 

(250) 

750 

CA4 

5 

- 

(250) 

750 

CA5 

5 

- 

(300) 

1000 

CA6 

5 

- 

(300) 

1000 ! 

Max. Clock Rise Time 

Max. Clock Fall Time 


CP, IN 1# IN 2 

5 

20 | 

- 

- 

Us 

Min. Clear Pulse 

Width 

t w(MR) 

MASTER RESET 

5 

- 


500 

ns 

t w(TR) 

T-COUNTER RESET 

- 

- 

400 
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TC5032P 


SWITCHING CHARACTERISTICS (Ta=25°C / V sg =OV f C 


CHARACTERISTIC 


>elay Time (Bow High * 


TEST CONDITIONS 


MR-BCD OUT 


Propagation 
Delay Time 

Max. Frequency 


1 t pLH , t pHL 




TR-DIGIT OUT 
SIN-BCD OUT 


SIN-DIGIT OUT 



* fMAX0-l; Clock burst mode. 
I__ TEST CIRCUIT 


CERAMIC) 


fMAX0-2J BCD outputs enable. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5036P 

TC5048P 


TC5036P, TC5043P 17-STAGE HIGH SPEED FREQUENCY DIVIDER 

TC5036P and TC5048P are 17-stage ripple carry binary 
counters equipped with inverters for crystal 
oscillators. 

As the first stage through the fourth stage are 
dynamic type counter, the high speed operation can be 
obtained but the operation starting from DC is not 
possible, so that these should be used in the range 
of fMIN-fMAX- 

If <b input is opened (f£="L")» the inverted output of 
9th stage appears on FC terminal. If input is set 
to "H", 9 stages from 9th stage through 17th stage 
can be also independently used having FC terminal as 
the clock input. 

Outputs can be derived arbitrarily from stages 4, 12, 
13, 14, 15, 16 and 17 of TC5036P and stages 4, 5, 6, 

7, 14, 16 and 17 of TC5048P. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


DC Supply Voltage 

V DD1 

V S Sl-0.5^Vssi+10 



Vssi-O • 5 ~ Vppi+0 . 5 

Input Voltage 

XT 

VlN 

VSS1~0. 5 VpDi+O. 5 


«S,FC 

VlN 

V SS1"0 . 5 - VpDl+O • 5 

Output Voltage 

v OUT 

V SS1“° • 5 - V D d;L+0 • 5 


DC Input Current 

I IN 

±10 


Power Dissipation 

PD 

300 

mW 

Storage Temperature 
Range 

T stg 

-65 -150 


Lead Temp. /Time 

T sol 

260°C • lOsec 


TRUTH TABLE 


FUNCTION 


CL 

XT 

0 

FC 

(See Timing Chart) 

H 

n 

OPEN 

H 

f Q4 = f XT / 

H 

* 

q 5 ~q 17 ="l'' LEVEL 

L 

n 

OPEN 

^9 

f £in=*XT/2 n 
n ; 5—17 

L 

n 

H 

11 

f Q,n = f XT / 2 n n J 5 — 7 

f ftm= fFC^ z(m ~ 8 ^ m 12-17 


* Don' t Care 



PIN ASSIGNMENT 


TC5036BP 




1 _ 

XT 



— 3 

2 — 

XT 


12 

4 




0.13 

— 5 

6 _ 

0 


Ql4 

— 10 

9 _ 

FC 


0-15 

— 11 




0.16 

— 12 ' 

14 — 

CLEAR 

Ql7 

— 13 

V DD1 

16 

V SS1 * 8 

V DD2 

15 

V S S2 I ^ 

TC5048BP 




I — 

XT 


0.4 

— 3 




0.5 

— 4 

2 — 

XT 


0.6 

— 5 

6 _ 

0 


0.7 

— 10 

9 _ 

FC 


0-14 

— 11 




0-16 

— 12 

14 — 

CLEAR 

0-17 
1 

— 13 

V 

DD1 

16 

V SS1 » 8 

V DD2 

15 

V SS2 » 7 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5036P, TC5048P 

BLOCK DIAGRAM 










TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5036P, TC5048P 


RECOMMENDED OPERATING CONDITIONS (V ssl =V ss2 =OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT. 


V D D1 


3 

- 

■■ 


Supply Voltage 

V DD2 


3 

- 


V 

Input Voltage 

arm 


0 

- 

mascm 

V 

Operating Temp. 

l£S3fl| 


-40 

- 

85 

■C 


:LECTRICAL CHARACTERISTICS (V ss1 =V ss2 =OV, V dd 1 =V dd2 ) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

V DD 

(V) 

i 

-0* 

o 

o 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High Level 

Output Voltage 

V OH 

HOUT 1 < 1UA 

vin=vdd,vss 

5 

4.95 

- 

4.95 

5.00 

- 

4.95 

- 

V 

Low Livel 

Output Voltage 

V 0L 

Hout !<1 ua 

VlN=Vpp,VsS 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 

High Level 

Output 

Current 

Q 

Output 

I OH 

v OH =Z > • 6V 

viN = Vsr, . vdd 

5 

-0.2 

- 

-0.16 

-0.8 


-0.121 


mA 

FC 

XT 

VOH=4.6V 

Vtn=Vss .Vdd 

5 

0.025 

- 

-0.02 

-0.06 

- 

-0.015 

_ 

Low Level 

Output 

Current 

Q 

Output 

I OL 

^ol=0.4v 

V IN= V DD. V SS 

5 

0.52 

- 

0.44 

1.5 

- 

0.36 

- 

FC 

XT 

Vot ,=0.4V 
VTN=Vr>r>.Vqs 

5 

0.10 

- 

o 

o 

0.25 


0.06 

- 

High Level 

Input Voltage 

V IH 

vout=Ov,4.3v 
InTTT <1UA 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 

V 

Low Level 

Input Voltage 

V IL 

Vr>TTT=0.5V.4.5V 
lOUT <luA 

5 

- 

1.5 

- 

2.25 

1.5 

- 

1.5 

gh Level Input 
rrent(excrpt - XT , <{> ) 

X IH 

> 

00 

is 

8 

- 

0.2 

~ 

10° 

0.2 

- 

1.0 

PA 

v Level InDut Cur- 
it (except, XT, 4>) 

Hl 

Vil=0V 

8 

- 

-0.2 

- 

-10- 5 

-0.2 

- 

-1.0 

irating Current 
lsump t ionCKSO^BP ) 

X T 

f xt = 1 ^®^ 

5 

- 

- 

- 

100 

500 

- 


pA 


WITCHING CHARACTERISTICS ( 


V DD1~ V DD2 ' 


V SSl“ V SS2=OV 


CHARACTERISTIC 

SYMBOL 

Test 

CONDITION 

v dd(v) 

MIN. 

TYP. 

MAX. 

UNIT. 

:put Rise Time(Q OUTPUT) 

tr 


5 

- 

130 

250 

ns 

tput Fall Time (Q OUTPUT) 



jut Amp Vias Resistance 

Rf 


8 

0 . 6 

- 

, 

5.0 

m. 

jpagation Delay Time(XT-QA) 

BSSHBSfll 


mam 


250 

600 

BE9H 

jpagation Delay Time (XT-Qi 7^ 

bssbbbb 

■ 


■ 

BB9H 


KgH 

)p. Delay Time(CLEAR-Q) 

tpHL( CLEAR) 


5 

- 

- 

2000 


1. Clear Pulse Width 

tw (CLEAR) 


5 

- 

- 


HB9H 

c. Clock Freauencv 



5 

8 

TT~ 



1. Clock Frequency 

mmmm 


HK9HI 




IBS9H 





5 

1.0 

- 



c. Clock Rise Time 

tr«$ 



20 

- 

- 

KB 

r. Clock Fall Time 

tf 6 

ut Capacitance 

ClN 



"5'" 1 

775“ 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5Q36P, TC5048P 

SWITCHING TIME TEST WAVEFORMS 
WAVEFORM 1. 

1. f MAX (XT), f MIN (XT), t r , tf, t p LH, t p HL, t r (XT) , tf(XT) 



WAVEFORM 2. 

2. fMAX(FC), t r (FC), tf(FC), t w ( CLEAR) , tpHL (CLEAR) 



TYPICAL APPLICATION 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5037P 


TC5037P 4-DIGIT DECADE COUNTER 

TC5037P is four digit decimal counter including the 
latch multipliexer circuit and has the digit signal 
outputs for dynamic display and the clock generator 
for dynamic display. 

When TRANSFER input is set to "L", the latches hold 
the counts immediately prior to the falling edge of 
TRANSFER, so that even if the contents of counters 
vary, the outputs will not be changed. 

RESET is activated by "H" level and sets the counter 
outputs of all digits to "L”. 

The outside is 16 pin plastic packages. 



ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

VsS-0.5- Vss+10 

V 

Input Voltage 

VlN 

Vss-0*5-' VpD+0.5 

V 

Output Voltage 

VOUT 

V S s-0.5~V dd +0.5 

■a 

DC Input Current 

I IN 

±10 


Power Dissipation 

PD 

300 


Storage Temperature 
Range 

T stg 

-55^125 

D 

Lead Temp . /Time 

Tsoi 

260°C • lOsec 


PIN ASSIGNMENT 


( TOP 

VIEW) 


r ext — 

1 ' 

16 

V DD 

C EXT — 

2 

15 

t 2 

SCAN IN — 

3 

14 

— t 3 

Tl- 

4 

13 

T4 

TRANSFER _ 

5 

12 

A 0UT 

CLOCK 

■ 

11 

— b out 

RESET — 


10 

— c 0UT 

v ss — 


9 

— d out 


BLOCK DIAGRAM 



TRUTH TABLE 


reset 

ITRANS 

-FER 

a out 

b out 

c 0UT 

D OUT 

eb 

H 

L 

L 

L 

L 

* 

L 

LA 

LA 

LA 

LA 

L 

D 

C 

C 

H 

m 


* Don't care 


C Count operation. 

(Counter outputs are dynami- 
cally output to Ajjj-Din as 
they are . ) 

LA Latch operation. (Counting 
is performed hut the outputs 
are not changed.) 

Note 1. The outputs vary at the 
falling edge of CLOCK. 

2. T4 vary at the 

falling edge of SCAN IN. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5Q37P 

OPERATING CONSIDERATION 

1. SCAN Operation 

The scan signal for dynamic display applied to SCAN INPUT terminal is con- 
verted to four digit scan signal by T-COUNTER (A digit ring counter) and controls the 
multiplexer circuit. The four digit information stored in the latches is trans- 
ferred to the output in synchronism with Ti - T 4 outputs. 

By applying DC for SCAN signal, arbitrary digit can be statically output. 

Ti - T 4 are used for the digit selection circuit. 

There are two methods of supplying SCAN signal. One is AUTO SCAN method 
(Fig. 1) which consists of the multivibrator fabricated with a resistor and a 
capacitor externally connected to REXT and C E xt terminals respectively and the 
internal inverter, and another is to supply external signal to SCAN IN terminal 



R = 100 kn 1S1588 EXTERNAL PULSE 

C = 0.02uF 


(Fig. 2) . (Note: RexT and C EXT are left open in Fig. 2.) 

2. Latch Operation 

Flickering of output caused by the count pulse with high frequency can be 
eliminated by controlling TRANSFER terminal. 

TRANSFER = "H" : The counter information is transferred to the multiplexer 
as it is. 

TRANSFER = "L" : The content of counter immediately prior to the falling 
edge of TRANSFER is latched and the multiplexer input is 
not changed. 

(Note) The counter, in this case, still continues 
counting. 

3 . Count Operation 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5037P 


For normal count operation, this chip should be used with TRANSFER * "H" and 
RESET * "L". The output changes its state at the falling edge of CLOCK. 

The content of counter can be reset to "0000" by setting RESET terminal to 
"H". It should be noticed that CLOCK is not active unless RESET is returned to 
"L". 

This LSI can count up to"9999",and if five or more digits are required, 
TC4510P or TC4518P should be connected in the preceding stage of this LSI. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5037P 


RECOMMENDED OPERATING CONDITIONS (Vqq=OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

v 

V DD 


3 

- 

8 

V 

Input Voltage 

VlN 


0 

- 

V DD 

V 

Operating 

Temperature 

Topr 


-30 


85 

°C 

t> External 

jEXT Resistance 

R 


5 

100 

1000 

ku 

External 

^fyt Capacitance 

C 


H* 

O 

1 

-O 

0.02 

1.0 

UF 


ELECTRICAL CHARACTERISTICS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

V DD 

(V) 

-30°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX 

High Level 

Output Voltage 

V 0H 

HOUT 

V IN =V DD » V SS 

5 

4.95 

- 

4.95 

- 

- 

4.95 

- 

V 

Low Level 

Output Voltage 

V 0L 

^Out 

V IN =V DD’ V SS 

5 

- 

0.05 

- 

- 

0.05 

- 

0.05 

High 

Level 

Output 

Current 

AoUT> B OUT 

C 0UT’ D 0UT 

I 0H 

V OH =2.5V 

V IN =V SS> V DD 

5 

-1.2 

- 

-1.0 


- 

-0.75 

- 

mA 

Tl , T2 

T3 , T 4 

I 0H 

5 

-1.2 

- 

-1.0 


- 

-0.7f 

- 

r EXT’ C EXT 

I 0H 

5 

-0.35 

- 

-0.3 


_ 

-0.2 

- 

Low 

Level 

Output 

Current 

A0UT» b 0UT 

c out> d out 

X 0L 

V ol =0.4V 

V IN =V SS* V DD 

5 

2.4 

- 

2.0 



1.6 

- 

mA 

Tl , T 2 

T 3 , T4 

I 0L 

5 

0.52 

- 

0.44 


- 

0.36 

- 

**EXT * C EXT 

I 0L 

5 

0.28 

- 

0.24 


- 

0.2 

- 

Input 

Voltage 

H. Level 

V IH 

v out = 0 - 1v » a * 9 ^ 
Hqut * 

5 

3.8 

- 

3.8 

2.75 

- 

3.8 

- 

V 

L. Level 

va 

5 

- 

1.2 

- 

2.25 

1.2 

- 

1.2 

Input 

Current 

H. Level 

x Tfl 

V TH =8V 

8 

- 

0.2 

- 

TO -5 

0.2 

- 

1.0 

UA 

L. Level 

til 

Vi L =0V 

8 

- 

-0.2 

- 

-10-5 

-0.2 

- 

-1.0 

Quiescent Current 
Consumption 

I DD 

VIN=VSS,VDD 

•k 

8 

- 

50 

- 

- 

50 

- 

500 

yA 


* All valid input combinations 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5037P 


SWITCHING CHARACTERISTICS (Ta=25°C, Vg S =OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V DD (V) 

MIN. 

TYP. 

MAX. 

UNIT 

(Low-High) Propagation 
Delay Time 

t pLH 

COUNT INPUT + 
A,B,C, D out 
(WAVEFORM 1) 

5 

- 

600 

1000 

ns 

(Kigh-Low)Prooagation 
Delay Time 

C pHL 

5 

- 

600 

1000 

(Low-High) Propagation 

Delay Time 

t pLH 

TRANSFER + 

A , B , C , Dqut 
( WAVEFORM 2) 

5 

- 

400 

1000 

(High-Low) Propagation 
Delay Time 

t pHL 

5 

- 

400 

1000 

Max. Clock Rise/Fall Time 



5 

20 

- 

- 

Us 

Min. Clear Pulse Width 

rt 

i 

RESET(O), (9) 

5 

- 

- 

1000 

ns 

Min . Transfer Pulse Width 

t (TR) 
w 

TRANSFER 

5 

- 


1000 

Input 

Capacitance 

6, 7 PIN 

ClN 


- 

5 

7.5 

pF 

3 PIN 

ClN 

- 

7 

10 

5 PIN 

ClN 

- 

9 

15 

Max. Frequency 

f MAX 


5 

0.5 

2.0 

- 

MHz 


SWITCHING TIME TEST CIRCUIT 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5037P 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5043P 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5043P PROGRAMMABLE CR TIMER/DIVIDER 

TC5043P is an timer consisting of CR oscillation 
circuit and frequency division circuit. 

The oscillation circuit is made up by externally 
installing one resistor and one capacitor, being able 
to be set in a wide range of cycle. The frequency 
division circuit consists of fixed stage of 1/1000 
and variable stage of 1/1-1/600, being capable of 
performing frequency division of 6 x 10 5 max. 
Therefore, TC5043P can cover all the regions ranging 
from conventional CR timers to motor timers. 

This device is so designed that the external parts 
required may be reduced to the minimum by means of 
the built-in zener diode, auto reset circuit, and 
pull-up/pull-down resistance. 

FEATURES : 

. Wide time range of timer (5ms — 1500Hr) 

. Wide range of fine adjustment of oscillation 
frequency (±50% or over) 

. Low power consumption (2mW Typ.) 

. Little supply voltage regulation of oscillation 
cycle (1%/V) 

. Narrow temperature variations of oscillation cycle 
(0. 02%/°C) 

. Internal auto reset function 
. Precision CR oscillation circuit 
. Internal zener diode 
. Timer/Divider switchable 

. Simple display of time elapsed of oscillation 
. Programmable frequency division ratio able to be 
set in eight ways 
APPLICATIONS: 

. Industrial timers 

. Timers for various commercial equipment 
. Low-frequency oscillators 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

V SS -0.5~V S S+12 

V 

Input Voltage 

VlN 

VSS-0.5-VDD+0.5 

Output 

Voltage 

Rout, Q/io 

V 0UT 

VSS-0.5~V S S+12 

Q,Q,0SC0UT 

VsS-0.5-Vdd+0.5 

DC Input Current 

I IN 

±10 

mA 

Zener Current 

iz 

10 

Power Dissipation 

Pd 

300 

mW 

Operating Temperature 
Range 

T 0 pr 

i 

■F- 

O 

1 

00 

°C 

Storage Temperature 
Range 

T stg 

-65 — 150 



PIN ASSIGNMENT 


( TOP 

VIEW ) 


v S s - 

\ 

l 

S “" / 16 

_ ZD 

ADJ - 

2 

15 

- Vdd 

0SC IN ~ 

3 

14 

- Q,/ 10 

OSCqut - 

4 

13 


T/D - 

5 

12 

- Q, 

RESET - 

6 

11 

- s 2 

INHIBIT -i 

7 

10 

- Si 

Rout — 

8 

9 

_ So 


TRUTH TABLE 


B 

Hjjj 


OPERATION 

L 

* 

D 

RESET 

m 

■ 





H 

DIVIDER 

OPERATION 



L 

TEMPORARY STOP 

OF OPERATION 

* Don 't 

Care 
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SYSTEM DIAGRAM 


TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5043P 


TIMER/BIVIDER INHIBIT 



(9>— (10>— (1I> 


OSCILLATION J FIXED FREQUEN CyK J^S^mSION 
/CN » CIRCUIT j DTVISION CIRCUIT [ CIRCUIT 


AUTO RESET 
V DD CIRCUIT 


I (g) (V) (8) (T) (16) (15)- 

ADJUST RESET R OUT * V DD SD V DD 

Outputs marked with * are N-channel open drain structure. 


IMING DIAGRAM (1) 


Timer operation, Programmable frequency division ratio 1/1 
(T/D= M H", INHIBIT="H", So=S 1 =S2=”L ,, ) 


| 


( Internal x 
^ Clock ' 



o o 3 g o o 00 

~ ^ g 3 § g 5g 





uuuiMuum.. 


For outputs marked with *, add pull-up resistance to VpD 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5043P 


TIMING DIAGRAM 


2. Divider operation, Programmable frequency division ratio 1/1 
(T/D="L", INHIBIT="H", So=Si=S2="L") 


RESET 

100 • Tqsc 


* Connect pull-up resistance to output 



PIN FUNCTION 


PIN NO. 

SYMBOL 

FUNCTION 

1 

V SS 

GND (OV) Pin 

2 

ADJUST 

Pin for fine adjustment for oscillation frequency. 

Externally apply the voltage ranging from 0.2 Vdd to 0.55 Vdd. 

3 

osc IN 

Oscillation circuit configuration pins : These pins start oscilla- 
tion when resistor R is connected between OSCjn and OSCoUT an< * capa- 
citor C between OSCIN and VsS, respectively. In case VADJ is 0.39Vp; 
oscillation cycle becomes almost Tqsc^RC. 

4 

OSCqut 

5 

TIMER 

/DIVIER 

Timer/ divider switching input. 

At time of open (or "H" level), this device operates as a timer, and 
at time of "L" level it operates as a divider. 

6 

RESET 

All the counters are reset at "L" level. At the rising edge of this 
input, the device begins to count. 

7 

INHIBIT 

When this pin is set at "L" level, the device keeps stopping oscilla 
tion during the period of "L" level state. The pin is used for tem- 
porary stop of oscillation. 

8 

RESETquT 

Only at time of timer operation, reset signal is output. (At the 
time when RESET = "L" and during the period of auto reset at the 
rising time of power supply, output is off.) 

For the divider mode, this pin should be open. 

9 

So 

Sq^Sj are frequency division ratio switching inputs of the counter. 
Eight time intervals can be predetermined by combining pins, Sq ^ S; 

( T = 1000 x —1— ) 

fosc 


TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5043P 


[N NO. 


SYMBOL 


FUNCTION 


S 2 

L 

« 

Si 

* 

H 

L 

H 

So 

L 

H 

L 

H 

L 

H 

L 

H 

Time inter-* 
vals of timer 

T 

3T 

6 T 

10T 

60T 

30T 

300T 

600T 


11 


S 2 


* In the divider operation mode, the above time intervals of timer 
become half cycles of Q and 0. 


12 Q 


13 


Q 


Q and Q are time-up outputs. After the end of time intervals, 

Q reaches "H" level and Q reaches "L" level. While the divider is 
operating, these outputs oscillate at double the cycle of time range 
of timer. 


14 


Q/10 is a pin which outputs the elapsed time of timer, and outputs 
the pulse of 1/10 cycle of timer time. 

This is N-channel open drain output. 


15 


V DD 


Power supply pin 


The cathode terminal of zener diode is put out of this pin. This pin 
is used as a stabilized power supply by making the connection to Vpp. 


i RATIONAL DESCRIPTION 


Oscillation Circuit 

The oscillation circuit can be made up by connect- 
ing resistor R between OSCjn and OSCqut anc * capacitor 
C between OSCj N and V SS (GND) as shown in Fig. 1. 

This IC has two levels of built-in reference 
voltage Vp(0.62 Vpp) and reference voltage V^C^V^pj) 
externally supplied to ADJ pin, and performs oscilla- 
tion in such a form as the charge and discharge wave 
of CR runs between these two levels. 

Therefore, oscillation cycle can be adjusted by 
varying the voltage of ADJ pin. 

When V 0 j)j= 0.39 Vpp, the oscillation cycle is 
decided from the equation of Tosc =RC ( T : t s 5> 

C[F]), V^dj should be used within the range of 

0.2V DD a,0.55V DD . 


¥ DD 

15 


4 

V DD 


1 

OSCqut 

2 .< 

r 

out in 

r 

r Ik 

v ss 


l 

J , 1 

rr, 



Fig. 1 Oscillation Circuit 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5043P 



2. Counting circuit (Frequency dividing circuit) 


This circuit consists of the fixed frequency dividing stage of 1/1000 and the 
variable frequency dividing stage of 1/1 ^ 1/600. 

Time intervals of timer can be predetermined in eight ways by combining three 
inputs of So ^ S2- 

Note 1. 

T=1000* T 0S ( 

Note 2. 

"L" level 
may be oper 


3. Reset operation 

The internal counter is kept reset by the built-in 
auto reset circuit until the power supply level reaches 
reset release voltage (V^p) at time of application of 
power. However, the power rising time of more than 500y 
should be taken for abrupt rising edge of power supply 
because there may be no possibility of the internal 
counter being reset. In case of the rising time of 500p 
or below, differentiation circuit is made up by adding 
the capacitor to RESET terminal. (Refer to Fig. 2) 

It is a matter of course that the internal circuit 
can be reset even by setting RESET input at "L" level. 

When the reset operation is released, oscillating and 
counting operations start. The reset signal is being 
output to this IC . 

In case where this pin (Rqut) is internally reset, 
it is off (at the rising time of power supply and during 
"L" level of RESET) ; therefore, this pin can be used for 
making the external circuit synchronize by use of pull- 
up resistance or equivalent. While RoUT is not i n use > 
it should be kept set open (or at "L" level) . 

4. Inhibit operation 

Oscillation can be stopped by setting INHIBIT input at "L" level. 

Normal operation can be performed by setting INHIBIT input open (or at "H" level) 

5. Divider function 

When the T/D pin is set open (or at "H" level), this device operates as a timer. 
When this pin is set at "H" level, this divice can be used as a divider which continut 
operating oscillation/counting without creating time-up signal. 

For the divider mode, however, RoUT cannot be used. (Open or "L") . 



Fig. 2 Auto Reset Circuit 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5043P 


COMMENDED OPERATING CONDITIONS (v S s=0V) 


ITEM 

SYMBOL 


MIN. 

TYP. 



upply Voltage 




- 

10 


[igh Level Input Voltage 



0.8V DD 

- 

MEM 


>ow Level Input Voltage 



0 

- 

mm 

■HI 

Ixternal Resistor 

R 


5K 

- 

mm 


Ixternal Capacity 

C 



- 

5 m 

■Hi 

>utput Voltage 



0 

- 

10 



ECTRICAL CHARACTERISTICS (V SS =OV) 


ITEM 

SYMBOL 

TEST CONDITION 

V DD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

:ner Voltage 

v z 

I Z=lmA 

- 

6.2 

8.1 

6.5 

7.2 

8.2 

6.6 

8.5 

V 

I Z=10mA 

6.2 

8.1 

6.5 

7.3 

8.2 

6.6 

8.5 

.gh Level 
itput Current 

I OH 

V OH=6V 

7 

-1.2 

- 

-1.2 

-2.5 

- 

-1.0 

- 


V 0H=3V 

-5.2 

- 

-5.2 

-9.0 

- 

-4.0 

- 

»w Level 
itput Current 

I 0 L 

V OL=0 . 4 V 

7 

1.0 

- 

1.0 

2.0 

- 

0.8 

- 

.gh Level 
tput Current 

*IH 

V IH =10V, (Exclu- 
sive of Sq^S2) 

10 

- 

5 

- 

10~ 3 

5 

- 

5 


>w Level 
iput Current 

^IL 

r IL=0V, (Exclusive 
of R-lNH-T/D) 

10 

- 

-5 

- 

-10~ 3 

-5 

' - 

-5 

tll-up Resistance 

R PU 

R,INH,T/D Inputs 

- 

7 

50 

10 

20 

50 

10 

75 


ill-down 

:sistance 

r pd 

Sq,S^,S 2 Inputs 

- 

45 

200 

66 

100 

200 

66 

300 

itput OFF Current 

I OFF 

VOH=10V, R 0UT, 
Q/10 Outputs 

10 

- 

1.0 

- 

CO 

1 

o 

1.0 

- 

10.0 


ito Reset Release 
>ltage 

V RD 


- 

- 

- 

2.6 

- 

5.2 

- 

- 


ipply Current 

I DD 

C=0. lpF, R=lMfi* 

10 

- 

* 


• 0.3 

- 

- 

- 

mA J 


All inputs and outputs are open. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5043P 

EXAMPLES OF APPLIED CIRCUIT 





TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5050P 


TC5050P DUAL 50/64 STAGE STATIC SHIFT REGISTER 


TC5050P is static shift register consisting of D type 
flip-flops, and can be used as either 50 bit shift 
register or 64 bit shift register depending on OUTPUT 
MODE input. 

Since one of two input data can be selected by INPUT 
MODE input, the applications for scratch pad memories, 
etc. can be realized by connecting one of data inputs 


■■ 

mmmm 

to the output. And if two circuits are connected in 


series, this can be expanded to 100 bit, 114 bit or 

128 bit shift register. 



When used with 5 volts power supply, one of TTL or 

DTL can be directly driven. 


DIP 16 (3DI6A-F) 


ABSOLUTE MAXIMUM RATINGS PIN ASSIGNMENT 



TRUTH TABLE 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

vdd 

VSS~0.5~VSS+10 

V 

Input Voltage 

VlN 

V S S-0.5-Vdd+0.5 

V 

Output Voltage 

v OUT 

Vss-0.5~V DD +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Storage Temperature 
Range 

T stg 

-55~125 

! 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 



t n» "tn + l 

^•n 4- 50 

t n + 64 

D IN1 

d IN2 

IM 

OM 

d OUT 

OM 

d OUT 

H 

* 

H 

L 

H 

H 

m 

L 

# 

H 

L 

L 

H 

m 

* 

H 

L 

L 

H 

H 

H 

* 

L 

L 

L 

L 

H 

n 

* Don't Care 

t n t n+I 1 

: n+50 t n+64 

oiocK ii::nji_::Li 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5050P 


RECOMMENDED OPERATING CONDITIONS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

v pp 


3 

- 

8 

V 

Input Voltage 

V IN 


0 

- 

v dd 

V 

Operating Temperature 

Topr 


-30 

- 

85 

°c 


ELECTRICAL CHARACTERISTICS (V ss =OV) 


CHARACTERISTIC 

SYM- 

BOL 

TEST 

CONDITIONS 

V DD 

V) 

-30°C 

25°C 

85 °C 

UN] 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High Level Output 
Voltage 

V OH 

HOUT 1 <lyA 
V IN -V DD» V SS 

5 

4.9! 

- 

4.95 

5.00 

- 

4.95 

- 

V 

Low Level Output 
Voltage 

V OL 

i!out 1<1]ja 

VlN =v DD> v SS 

5 

- 

0.05 


0.00 

0.0! 

- 

0.05 

High Level Output 
Current 

V 

VfW=2.5V 

V IN=VDD.VSS 

5 

-1.2! 

- 

-1.25 

-5.0 

- 

-1.0 

- 

m^ 

Low Level Output 
Current 

X OL : 

V QL=0.4V 

VlN=VpD,VRS 

5 

3.2 

- 

3.2 

7.0 

- 

2.4 

- 

Hi^h Level Input 
Voltage 

V XH 

V nT7T =0.5V,A.5V 

5 

3.5 

- 

3.5 

2.75 

- 



3.5 

- 

V 

Low Level Input 
Voltage 

V IL 

V OTTT*0. 5V . 4. 5V 
|l0UTI <1 V l A 

5 


1.5 

- 

2.25 

1.5 

- 

1.5 

H. Level Input Current 

Jth 

Vih=8V 

8 

1 

0.2 

- 

10“5 

0.2 

- 

1.0 

M 

L. Level Input Currentl 

S IL 

VlL=0V 

8 

i 

-0.2 

- 

BEE) 

EB 

- . 

SKI 


Quiescent Current C. 

_Lon_ 

*viN=vss,Vrm 

5 

- 

50 

- 


50 

- 

375 

■gl 


* All valid input combination 


SWITCHING CHARACTERISTICS (Ta=25°C, V ss =OV, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

V DD(V) 

MIN. 

TYP. 

MAX. 

UNIT 

Output Rise Time 

t 


5 

- 

135 

MjljMB 

ns 

Output Fall Time 

tf 


5 

- 

100 

200 

ns 

(Low-High )P .Delay Time 

t pLH 


5 

- 

500 

1000 

ns 


tpHT. 


5 

- 

400 

1000 


tKb 


c: 

20 



ys 


tf $ 


D 




Frequency 

fMAXd) 


5 

1.0 

2.5 

- 

MHz 



m 

MBBB 

mm 

100 

250 

ns 




MEM 


-100 

50 

ns 






■BK 


PF 


OTHER INPUT 



_ 

MS 

■M 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5051P 

TC5052P 


TC5051P 4 DIGIT DECADE COUNTER WITH BLANKING CONTROL 
TC5052P 4 DIGIT DECADE COUNTER WITH CLOCK ENABLE 

ITC5051P and TC5052P are four digit decimal up 
[counters. The contents of counter are dynamically 
output digit by digit in sequence from the higher- 
order digit to BCD OUTPUT. When the content of 
counter reaches ”9999", CARRY OUT is output with "H” 
level, and it holds "L" level for other counter 
contents . 

TC5051P has BLANKING CONTROL input which facilitates 
the leading zero suppress operation for higher order 
digits than arbitrary digit position. And TC5052P is 
capable to inhibit CLOCK by means of CLOCK ENABLE 
input. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

V S S“0. 5 Vss+14 

V 

Input Voltage 

VIN 

VSS”0. 5 — V DD +0. 5 ~ 

V 

Output Voltage 

VOUT 

VSS-0.5 — V dd +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Storage Temperature 
Range 

T stg 

-65 ~ 150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 



TC5051P TC5052P 


T 4 ~ 1 


“^16 

- V DD 

t 4 - 


- / T6 

“ V DL 

T-* - 

2 

15 

-D 

t 3 - 

2 

15 

-D 

t 2 - 

3 

14 

-C 

T 2 - 

3 

14 


Tl- 

4 

13 

-B 

T l~ 

4 

13 

-B 

Sj N - 

5 

12 

—A 

S IN~ 

5 

12 

—A 

TRF— 

6 

11 

-BC 

TRF- 

m 

11 

-CE 

CL- 

7 

10 

-CP 

CL- 

m 

10 

-CP 

V S S~ 

8 

9 

-CA 0 

V SS” 

9 

9 

-CA 0 


BLOCK DIAGRAM 


(MSD) (LSD) BLANKING 


T 1 t 2 t 3 t 4 


CONTROL 


A B C D 


* * • Only for TC5051P 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5051P, TC5052P 


DESCRIPTION OF PIN FUNCTION 


PIN No. 

SYMBOL 

NAME 

FUNCTION 

1 

t 4 

DIGIT SELECT 4 

Outputs to select the digit of BCD OUT (Output signal) 
and correspond in ascending order from Ti^. "H" level 
is shifted from Tj , T 2 , T 3 then T 4 in sequence for 

2 

T 3 

DIGIT SELECT 3 

3 

T 2 

DIGIT SELECT 2 

every eight clocks of Sjiq- In 1 the case of TC5052P, whe 1 
CLEAR is set to "H , all of Ti~T 4 become L and when 

from Tl - Tl ~ Tl 

4 

Tl 

DIGIT SELECT 1 

5 

S IN 

SCAN INPUT 

T-COUNTER CLOCK input. The clock can be generated by 
connecting a capacitor between this terminal and GND. 

6 

TRF 

TRANSFER 

H 

Decimal counter outputs are transferred to the 
multiplexer as they are. 




L 

The counter outputs at the falling edge of TRF are 
latched. 

7 

CL 

CLEAR 

The counter is reset to "0000" by "H" level input. 
TC5052P establishes the synchronism of T-counter by 
means of CLEAR input. 

8 

v ss 

v ss 

(GND) 

9 

CA 0 

CARRY OUT 

"H" level is output as long as the counter holds 
"9999". This becomes "L" level for all other counts. 

10 

CP 

CLOCK INPUT 

First stage decimal counter clock, which triggers at 
the falling edge. 

11 

CE 

CLOCK ENABLE 
(TC5052P) 

Clock input is inhibited by "L" level 


BC 

BLANK CONTROL 

(TC5051P) 

All digits are displayed by "H" level, leading zero 
suppress can be achieved by "L" level and zero suppres 
for higher order digits than a specific digit positioi 
can be achieved bv connecting T output to BC. 

12 

A 

BCD OUT A 

BCD outputs of decimal counter. 

13 

B 

BCD OUT B 

When Ti="H", the highest order digit (4th digit) is 
output. When T 2 SS "H", 3rd digit is output, when T 3 !S: "H , 
2nd digit is output and when T 4 ="H", 1st digit is 

14 

C 

BCD OUT C 

15 

D 

BCD OUT D 

output. If zero suppress is activated, all the out- 
puts herome H level. 

16 

V .DP,. 

V DD 

Vpp Power Supply (3-12 volts) 


OPERATING CONSIDERATION 

* Count and Reset Operations 

When CLEAR input is set at "H" level, the counter is reset to ”0000". If pulse is 
applied to CLOCK input after returning CLEAR input to "L” , the counter advances its 
count up to "9999" at the falling edge of clock providing CLOCK ENABLE to be "H" . If 
CLOCK ENABLE is "L", CLOCK is inhibited. CARRY OUT is output with "H" level only when 
the count is "9999". 

* Latch Operation - When TRANSFER input is set to "H" , the counter output is transferred 
to the multiplexer as it is and output .dynamically to BCD OUT in synchronism, with S m . 
When TRANSFER input is changed from "H" to L , the counter content at the falling ¥Bge 
of TRANSFER is stored in the latch and BCD OUT is not varied even if the count changes. 
*Scan Operation - BCD output of each digit is output on common AouT'' D OUT on time sharin 
basis and switching of digit is achieved by connecting a capacitor between SCAN IN inpu 
and Vgs(GND) (internal oscillation) or by supplying external clock from SCAN IN. 

TOSHIBA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5051P, TC5052P 


CRATING CONSIDERATION 

Capacitance of approximately lOOOpF is recommended for the internal oscillation. 

Switching of digit is in synchronism with the timing outputs of Ti - T 4 . 

When Ti is "H" thousand's digit is output to BCD OUT, when T2 is "H" hundred's digit 
is output, when T3 is "H" ten's digit is output, and when T 4 is "H" unit's digit is 
output . 

Blanking Operation (TC5051P) 

By controlling BLANKING CONTROL, leading zero suppress of higher order digit posi- 
tions than a specific digit position can be achieved by the function of internal 
circuit. 


BLANKING CONTROL = VSS •• 

. . Zero Suppress for 

all digits * 

" " VDD . . 

. . No Zero Suppress 


" " = T 2 .. 

. . Zero Suppress for 

only thousand's digit * 

" " = T 3 .. 

. . . Zero Suppress for 
hundred's digits 

thousnad ' s and * 

" " = T 4 .. 

. . . Zero Suppress for 

all except unit's digit * 


When blanking is activated, all of AoUT * I>OUT become "H" . 

* (Note) When a carry occurs from the counter and during one cycle of T 
counter, normal output may not be seen. 


MING CHART 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5051P, TC5052P 


RECOMMENDED OPERATING CONDITIO NS ( V SS~ 0V > 


CHARACTERISTIC 

SYMBOL 



TYP. 

MAX. 

UNIT 

Supply Voltage 

V 

v nn 


3 

- 

12 

V 

Input Voltage 



0 

- 

V DD 

V 

S TN Connecting Capa. 

C EXT 


50 

- 

30000 

pF 

Operating Temp. 

Topr 


-40 

" 

85 

U C 


ELECTRICAL CHARACTERISTICS (V gs =OV) 














CHARACTERISTIC 

SYMBOL 

TEST 

V DD 

-40°C 

25°C 


85° 

C 

UN 

CONDITIONS 






mm 





(V) 


MAX. 

MIN. 

TYP. 

MAX. 


MAX. 


High Level 

V 0H 

' i 0UT 1<1 P a 

5 

4.95 

- 

4.95 

5.00 

- 

4.95 

- 


Output Voltage 

V IN =V SS» V DD 

10 

9.95 

- 

9.95 

10.00 

- 

9.95 

- 


Low Level 


'IOUT^lUA 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 


Output Voltage 

V 0L 

V UT V SS> V DD 

10 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 


High Level 


Voh=4 . 6V 

5 

-0.2 

_ 

-0.16 


- 

-0.12 

- 


Output Current 

I 0H 

V OH =9.5V 

V IN~ V SS> V DD 

10 

-0.5 


-0.4 



-0.3 



Low Level 


V OL =0.4V 

5 

0.52 


0.44 



0.36 


ir 

Output Current 

t ol 

Vol“0.5V 








Vin=VsS,Vdd 

10 

1.3 

~ 

1.11 



0.9 

- 


High Level 

V IH 

^0UT = ^ . 5V , 4 . 5V 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 


Input Voltage 

V OUX =1.0V,9.0V 

10 

7.0 

- 

7.0 

5.5 

- 

7.0 





'loUT 1 <1^ 










Low Level 


V OUT =0.5V,4.5V 

5 


1.5 

- 

2.25 

1.5 


1.5 

\ 

Input Voltage 

V IL 

Vout = 1 * ov » 9 *°V 

10 


3.0 

- 

4.5 

3.0 


3.0 




' ^OUT 1 < ^1 J A 

0 









High Level Input 
Current (other 

than S IN) 

I IH 

V IH =12V 

12 

- 

0.3 

- 

icf 5 

0.3 

- 

1.0 

l 

Low Level Input 
Current (other 

I _ 

> 

O 

II 

M 

> 

12 


-0.3 


-10- 5 

-0.3 


-1.0 


than Sjn) 

IL 










High Level Input 
Current (S IN ) 

hn 

V =12V 

V IH 

12 

- 

- 

50 

- 

200 

- 

- 


Low Level Input 
Current (S IN ) 

*IL 

> 

o 

it 

►4 

M 

> 

12 

- 

- 

1.5 

- 

6 

- 

- 

i 

Quiescent Current 

T 

V IN _V SS ,V DD 

5 

- 

- 

200 

- 

200 

- 

500 

1 

Consumption 

X DD 

10 



500 

- 

500 

- 

1000 

1 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5051P, TC5052P 


PITCHING CHARACTERISTICS (Ta=25°C, V ss =OV* C L =50pF) 











CHARACTERISTICS 

SYMBOL 

TEST 

CONDITIONS 

V DD (V) 

MIN. 

TYP. 

MAX. 

UNIT 





5 

_ 

130 

400 


ltput Rise Time 

t 

r 



10 

- 

65 

200 


ltput Fall Time 




5 

- 

100 

200 

ns 




10 

- 

50 

100 


ropagation Delay 

Lme ( CLOCK— BCDQyp) 

C pLH 

t pHL 

V 

'H" 

5 

10 

- 

1200 

450 

2500 

1000 

ns 

ropagation Delay 

t pLH 

t 



5 

_ 

900 

2000 


.me (CLOCK-CARRY) 



10 

_ 

400 

800 

ns 


pHL 








ropagation Delay 

tpLH 



5 


1200 

2500 

ns 

-me (S IN - T n ) 

tpHL 



10 

- 

450 

1000 

ropagation Delay 

tpLH 



5 


1600 

2500 


.me -BcDq UT ) 

tpHL 



10 

- 

700 

1400 

ns 

-opagation Delay 

t pHL 



5 


900 

2000 

ns 

.me (CLEAR-BCDqu , j') 



10 

- 

350 

800 

.n. Clear Pulse 

t 

w 



5 

_ 

700 

1500 

ns 

.dth 

(CLEAR) 

i 



10 

- 

350 

750 

.n. Transfer 

t 

w 



5 


140 

500 


ilse Width 

(TRANSFER) 



10 

- 

50 

250 

ns 

lx. Clock 

f 



5 

1.0 

1.5 

- 


•equency 

MAXtj) 



10 

2.0 

3.5 

- 

MHz 





5 

0.5 

1.0 

_ 


lx. Scan 

f 



10 

, 1.0 

2.0 

_ 


-equency 

MAX 








.n . Clear Removal 




5 





.me 

t rem 



10 




ns 

.n. Set Up Time 
’RANSFER-CLOCK) 

t set-up 


5 

10 




ns 





5 




,n. Set Up Time 

£ 



10 





’RANSFER-CLEAR) 

set-up 







lx. Clock Rise Time 

t r<J> 



5 

20 

- 

- 


lx. Clock Fall Time 

tf 4> 



10 

2.5 

- 

- 

Us 

iput Capacitance 

C IN 





pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5051P, TC5052P 


SWITCHING TIME TEST CIRUIT 
TEST CIRCUIT 



SWITCHING TIME TEST WAVEFORMS' 


WAVEFORM 1. 


CLOCK 


BCDqut 

CARRY OUT 


WAVEFORM 2. 


20ns 20ns 



SCAN IN 


T n OUT, 

bcdqut 



TOSHIBA 


»o% 


N 



tpn? 


CLEAR="L" 
CE(TC5052P)="H" 
B.C. (TC5051P)-"H" 
TRF="H” 

Sin : Any Pulses 


/““V 

tf 


! 90% 
501 


CLEAR="L" 

CE, (B.C.)="H" 
TRF="H" 

CLOCK : Any Pulses 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5053P 

TC5054P 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5053P 4-DIGIT UP/DOWN DECADE COUNTER 

TC5054P 4-DIGIT UP/DOWN DECADE COUNTER 

TC5053P/TC5054P is a 4-digit decimal up/down counter 
containing 7-segment decoder /driver . 
jThe counter consists internally of a 4-digit latch, 
multiplexer, scan oscillating circuit, and decoder/ 
driver capable of directly driving LED. 

The clock input is independently equipped with an 
up-clock and a down-clock. Each input has the 
function of a Schmitt trigger. 

This type of up/down counter can be widely applied 
to counters, panelmeters, etc. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

Vss-0.5~V S s+10 

V 

Input Voltage 

VlN 

VsS-0.5-V D D+0.5 

V 

Output Voltage 

VOUT 

V S S-0. 5 V DD +0. 5 

V 

DC Input Current 

I IN 

±10 _ . .... 

mA 

Power Dissipation 

PD 

300 

mW 

Storage Temperature 
Range 

T stg 

-55-125 


Lead Temp. /Time 

Tsoi 

260°C • lOsec 


BLOCK DIAGRAM 


Tq_ Tg T 3 T 4 . BLC a t> c d e f g 




PIN ASSGNMENT 



SEGMENT OUTPUTS MODE 
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TOSHIBA 


DIGIT SELECT T-RESET 


SEGMENT DRIVE 


T 1 t 2 t 3 t 4 BLC 

r>(T)(£)Ca) (5) (5T 


sca ¥n 

-Q- 





-• 0 - 


SCAN COUNTER 


“EXT 


BLANK 

ClRCUlt 



BOD-TO-7 SEGMENT 
DECODER 


MULTIPLEXER 


TRANSFER 


TEST 


@ — 


A B C D 
LATCH 


UP CLOCK/ 


DOW 6lock (T7) JL> c D R 


LATCH 


MASTER 

RESET @ L>° — c £>~ 


LATCH 


LATCH 




U 

UP/DOWN 

j 

Lo 

UP/DOWN 

J 

Lo 

UP /DOWN 

D R 60 ‘1 


H 

DECADE COUNTEF 

-i 

r° 

DECADE COUNTEF 

1 

r* 

DECADE COUNTEi 


CARRY 

2^ 


BORROW 

3^ 


o 

Or 

0 

01 
CO 

:o 

0 

01 

0 

01 
4^ 
Tl 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5053P, TC5054P 


DESCRIPTION OF PIN FUNCTION 


PIN NOt 

SYMBOL 

NAME 

FUNCTION | 

1 

a 

SEGMENT a 

The 

segments a ^ g are the outputs that have convereted 1 

2 

b 

" b 

the 

decimal up/down 

counter BCD outputs into 7-segment j 

3 

c 

" c 

display element driving codes. 

These segment signals are synchronous with SCAN inputs 
and are dynamically output from the higher order digit. 
Since they are designed so that Iqh is large, they can 

4 

d 

" d 

5 

e 

" e 

6 

f 

" f 

directly drive a cathod common type LED. 

7 

8 

" 8 




8 

Tl 

DIGIT SELECT 

1 

These are the outputs indicating the digits of the outputs 1 

9 

T2 

»i 

2 

a ^ 

g and correspond 

to the higher-order positions from 

10 

T3 

" 3 

11 upward. i 

11 

T 4 

" 4 

T 2 - 

• T 3 - T 4 - Tl by giving clock to SCAN input. j 

12 

v S s 

V SS 

(GND) | 





"H" 

No 0 suppression 

The reading 0 suppression of the dig- 

13 

BLC 

BLANKING 

CONTROL 


"L" 

Reading zero 
suppression of 
All digits 

its of more than the higher-order (N-l) 
can be made by connecting this termi- 
nal to Tn. 

14 

r EXT 

REGISTER 

EXTERNAL 

SCAN clock is produced by connecting a resistor between 
r EXT an( * ^IN* i n c a se Sjn i s externally provided, 

Rext should be opened. 

15 

S IN 

SCAN IN 

This is a clock input of digit selection counter. If a 
resistor is connected between Sjn and Rext » SCAN Counter 
can make self-osillation. (Pulse may be externally applied) 

16 

TR 

T-COUNTER 

RESET 

Operation of SCAN counter can be stopped by "H" level. 
Whenever TR is fallen, SCAN counter starts scanning fromTi. 

17 

DOWN 

DOWN COUNT 

The internal counter 
a pulse if the pulse 
UP input is kept at 

makes document at the rising edge of 
is provided to the in a state where 
'H" level. 

18 

UP 

UP COUNT 

The internal counter makes up count at the rising edge of 
a pulse if the pulse is provided to the in a state where 
DOWN input is kept at "H" level. 

19 

TEST 

TEST 

This set to "L" level. (When it is set to "H" level, 
counting varies with the rising or falling edge.) 

20 

MR 

MASTER RESET 

A state of count is 

cleared to "0000" at the 1 H" level. 

21 

TRF 

TRANSFER 

In case of M H" level input, the counter contents are 
always being output through a multiplexer. In case of "L" 
level input, however, the counter contents before the 
change to "L" level are not changed by the change in 
counter contents because the previous contents remain kept 
in the latch circuit. 

22 

CARRY 

CARRY 

In UP COUNT, when the COUNTER contents reaches "9999", 

"H" level is output as long as UP COUNTER input holds "L" 
level . 

23 

BORROW 

BORROW 

In DOWN COUNT, when 
"H" level is output 
level . 

the COUNTER contents reaches "0000", 
as long as DOWN COUNTER input holds "L" 

24 

vdd 

V DD 

(Vdd) I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5053P, TC5054P 


RECOMMENDED OPERATING CONDITION (Vss=0V) 


ITEM 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

v nn 


3 

- 

8 

V 

Input Voltage 

VlN 


0 

- 

V DD 

V 

Operating Temperature 

T opr 


-30 

- 

85 

°C 

Rext EXTERNAL regi STANCE 

R 


5K 

- 

1M 



ELECTRICAL CHARACTERISTICS (VSS=0V) 














TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5064BP 

TC5065BP 


TC5064BP HEX HIGH VOLTAGE BUFFER WITH INHIBIT/NON INVERTING TYPE 
TC5065BP HEX HIGH VOLTAGE BUFFER WITH INHIBIT/INVERTING TYPE 


TC5064BP and TC5065BP contain six circuits of buffers 
having two common INHIBIT inputs (Ain, Bin) • 

As both have the output of open drain structure with 
high bleakdown voltage P-channel MOS FET (-50 volts.. 

. . . Maximum Rating) , these are suitable for driving AyT 

fluorescent display tubes and for interfacing with 
high voltage MOS LSI’s. 16 V\ 

TC5064BP is non-inverting type and TC5065BP is 2 

inverting type. 


ABSOLUTE MAXIMUM RATINGS 

CHARACTERISTIC I SYM 


DC Supply Voltage 
Input Voltage 
Output Voltage 
Power Dissipation 
DC Input Current 

Storage Temperature 

Range 

Lead Temp . /Time 

LOGIC DIAGRAM 

1/6 TC5064BP V DI 


Vpp Vss-0.5-Vss+20 
VlN Vss-0.5^V D d+ 0.5 
v OUT VpD-50 ~Vdd+0.5 


260°C • lOsec 


INi A IN 2 A* N 3 £ IN 4 AIN 5 A IN 6 A 
OUT]_ OUT 2 0UT 3 0UT 4 OUT 5 OUTg 


1/6 TC5065BP 


1 A IN 2 A IN 3 A ™4 A A 1 % a 

OUT! OUT 2 OIJt£ OUT! OUT 5 0UT 6 


DIP 16 ( 3D16 A-P) 


PIN ASSIGNMENT 

TC5064BP 

OUT! 0UT 2 0UT 3 OUT 4 OUT 5 OUT 6 
15| 14 I 13 | 12 I 111 10 I 


IN! in 2 IN 3 in 4 in 5 JN 6 


OUT! OUT 2 OUT 3 OUT 4 OUT 5 OU'% 
15 1 14| 13 1 12l 111 10 1 


! V DD - 16 

v ss • 8 

I ain ’ 1 

i b IN ' 9 


IN! in 2 in 3 in 4 I n 5 IN 6 


TRUTH TABLE 


klNjBlN IN TC5064E? TC5065BP 


HZ ; High Impedance 
* ; DoiY t care 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5064BP, TC5065BP 


RECOMMENDED OPRATING CONDITIONS (VsS=0V) 


CHARACTERISTIC 

SYMBOI 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

VDD 


3 


18 

V 

Input Voltage 

VIN 


0 


VDD 

V 

Operating Temp. 

Topr 


-40 


85 

°C 


ELECTRICAL CHARACTERISTICS ( v SS=0V) 


CHARACTERISTIC 

SYMBOI 

TEST 

CONDITIONS 

VDD 

(V) 

i 

-O 

o 

o 

o 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP . 

MAX. 

MIN. 

MAX. 

High Level 

Output Voltage 

V 0H 

1 !0UT !< 1**A 
VlN=VSS or V DD 

5 

10 

15 

4.95 

9.95 
14.95 

- 

4.95 

9.95 
14.95 

5.00 

10.00 

15.00 

_ 

4.95 

9.95 
14.95 

- 

V 

High Levle 

Output Current 

I 0H 

V 0H =3V (V DD -2V) 
VOH=2V (V D d-3V) 
V oh =7V (V DD -3V) 
V 0 h=12V(V D d-3V) 

5 

5 

10 

15 

- 6 
- 9 
-12 
-17 

- 

- 5 

- 8 
-10 
-15 

-10 

-13 

-25 

-35 

- 

- 4 

- 6 
- 8 
-12 

- 

mA 

High Level 

Input Voltage 

* 

VlH 

VoUT=0.5V,4.5V 
V 0 ut = 1.0V,9.0V 
Vour=l-5V, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.5 

- 

V 

Low Level 

Input Voltage 

* 

VlL ! 

v OUT=°-5V,4.5V 
VouT=l-0V,9.0V 
VoUT=l*5V, 13.5V 

5 

10 

15 

; 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

Output OFF 

Current 

iOFF 

v 0UT = ov 

VoUT = VDD-45V 

15 

15 


- 3 

- 10 


-0.01 

-1 

-3 

-10 


-10 

-20 

M 

Input Current 

IlH 

IlL 

V IH = 18V 

VlL = 0V 

18 

18 

_ 

0.3 

-0.3 

_ 

10~ 5 

_10-5 

0.3 

-0.3 


1.0 

-1.0 

pA 

Quiescent 

Supply Current 

Idd 

VlN=VsS, Vdd, 
OUTPUTS OPEN 

5 

10 

15 

- 

4.0 

8.0 
16.0 

- 

0.005 

0.010 

0.015 

4.0 

8.0 
16.0 

- 

30 

60 

120 

M 


* R L = 20 kn 

SWITCHING CHARACTERISTICS (Ta=25°C, V SS =0V, c L=50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

VDD(V) 

MIN. 

TYP. 

MAX. 

UNIT 

Output Rise Time 

t r 

R l = 20 kn 

5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

ns 

Output Fall Time 

tf 

RL « 20 kn 

5 

10 

15 

- 

5.0 

5.0 

5.0 

8.0 

8.0 

8.0 

us 

(LOW-HIGH) 

Propagation Delay Time 

tpLH 

Rl = 20 kn 

5 

10 

15 

- 

200 

100 

80 

500 

250 

200 

ns 

(HIGH-LOW) 

Propagation Delay Time 

tpHL 

R L = 20 kn 

5 

10 

15 

- 

2.0 

2.0 

2.0 

4.0 

4.0 

4.0 

>1S 

Input Capacity 

ClN 



5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5064BP, TC5065BP 


WITCHING TIME TEST CIRCUIT AND WAVEFORM 





TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5064BP, TC5065BP 


EXAMPLES OF APPLICABLE CIRCUITS 

(1) Fluorescent Display Tube Driving Circuit 



-EV 


(2) Interface between CMOS and PMOS 



Vssi V SS2 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5066BP 

TC5067BP 


TC5066BP 7-HIGH VOLTAGE BUFFER/NON INVERTING TYPE 
TC5067BP 7-HIGH VOLTAGE BUFFER/INVERTING TYPE 


TC5066BP and TC5067BP contain seven independent 
circuits of buffers. TC5066BP in non-inverting type 
and TC5067BP is inverting type. 

As both have the output of open drain structure with 
high bleakdown voltage P-channel MOS FET (-50 volts.. 

Maximum Rating), these are suitable for driving 

fluorescent display tubes and for interfacing with 
high voltage MOS LSI's. 


ABSOLUTE MAXIMUM RATINGS 



PIN ASSIGNMENT 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC506j6BP, TC5067BP 


RECOMMENDED OPERATING CONDITIONS ( v SS=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

V DD 


3 


18 

V 

Input Voltage 

VlN 


0 


VDD 

V 

Operating Temp. 

Topr 


-40 


85 

°c 


ELECTRICAL CHARACTERISTICS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 

TEST 

CONDITIONS 

VDD 

(V) 

-40°C 

25°C 

00 

Ui 

o 

o 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High Level 

Output Voltage 

VOH 

1 1 0UT 1 < 

VlN'VSS or Vdd 

5 

10 

15 

4.95 

9.95 
14.95 


4.95 

9.95 
14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 
14.95 

- 

V 

High Level 

Output Current 

I 0H 

Voh*3V (Vdd-2V 
V OH -2V(Vdd-3V) 
V OH =7V(VDD-3V) 
V 0 H=12V(Vdd-315 

5 

5 

10 

15 

- 6 
- 9 
-12 
-17 

- 

- 5 

- 8 
-10 
-15 

-10 

-13 

-25 

-35 

- 

- 4 

- 6 
- 8 
-12 

- 

mA 

Vin=Vss or Vdd 

High Level 

Input Voltage 
(TC5066BP) 

Vih 

Vqut =4 * 5V 

VouT = 9 .0V 
V0UT=13.3V 

5 

10 

15 

4.0 

8.0 
12.5 

- 

4.0 

8.0 
12.5 


i 

4.0 

8.0 
12.5 

- 

V 

* 

Low Level 

Input Voltage 
(TC5066BP) 

VlL 

VquT = 0*5V 

VOUT=1.0V 

Vout =1 • 5V 

5 

10 

15 

- 

1.0 
2.0 1 
2.5 

- 


1.0 

2.0 

2.5 


1.0 

2.0 

2.5 

* 

High Level 

Input Voltage 
(TC5067BP) 

V IH 

V 0 UT=0.5V 

v OUT =i,0V 

V0UT = 1-5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

11.0 

2.75 i 

5.5 

8.25 

- 

3.5 

7.0 

11.0 



* 

Low Level 

Input Voltage 
(TC5067BP) 

V IL 

VoUT=A.5V 
VoUT=9 .0V 

V0UT= 13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

* 

Output OFF 

Leak Current 

*OFF 

VouT = 0V 

V 0 UT = -30V 

15 

15 

- 

3 

10 


0.01 

1 

3 

10 

- 

10 

20 


Input 

Current 

H Level 

IlH 

Vih = 18V 

18 

- 

0.3 

- 

105 

0.3 

- 

1.0 


L Level 

llL 

VIL = 0V 

18 

- 

-0.3 

- 

10' 5 

-0.3 

- 

-1.0 

Quiescent 

Supply 

Current 

iDD 

V IN = Vdd»V S s 
O utputs Open 

5 

10 

15 

- 

4.0 

8.0 
16.0 

- 

0.005 

0.01C 

0.015 

4.0 

8.0 
16.0 

- 

30 

60 

120 



* R l = 20 kn 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5066BP, TC5067BP 


SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0V, c L=50pF) 



SYMBOL 

TEST CONDITIONS 

Vdd(V) 

MIN. 

TYP . 

MAX. 

UNIT 

Output Rise Time 

tr 

R l = 20 kn 

5 

10 

15 


100 

50 

40 

200 

100 

80 

ns 

Output Fall Time 

tf 

R L = 20 kn 

5 

10 

15 


5.0 

5.0 

5.0 

8.0 

8.0 

8.0 

>is 

(LOW-HIGH) 

Propagation Delay Time 

tpLH 

R l = 20 kn 

5 

10 

15 


200 

100 

80 

500 

250 

200 

ns 

(HIGH-LOW) 

Propagation Delay Time 

tpHL 

R L = 20 kn 

5 

10 

15 


2.0 

2.0 

2.0 

4.0 

4.0 

4.0 

>IS 

Input Capacity 

ClN 


* 

5 

7.5 

pF 


SWITCHING TIME TEST CIRCUIT AND WAVEFORM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5066BP, TC5067BP 


EXAMPLES OF APPLICABLE CIRCUITS 
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C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5068BP 

TC5069BP 


TC5068BP, TC5069BP BCD TO 7-SEGMENT LATCH/DECODER/DRIVER 


The TC5068BP and TC5069BP are decoders which convert 
the inputs of BCD codes into the 7-segment display 
element driving signals. Since the segment output is 
of an open drain structure with high breakdown 
voltage P-channel FET, these decoders can directly 
drive fluorescent display tubes. 

Each of four input lines contains a latch controlled 
by common strobe input, to facilitate static drive. 
Each BL input is used for forcing all the segments to 
the OFF state; therefore, the decoders can be applied 
to the leading zero suppress by combining zero output 
(When input code is at "0", "H" level is output). 

The TC5068BP is of a hexadecimal display indicating 
type, and the TC5069BP is of a BCD display puls "L", 
"H", "A", "P", and "blank" display indicating 

type. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

HH 

DC Supply Voltage 


V S S-0.5-Vss+20 

V 

Input Voltage 


Vss-0.5-~V D d+0.5 

V 

Output Voltage * 

V 0UT1 

V D D“50 — V DD +0 . 5 

V 

VOUT2 

VSS~0. 5 ~Vdd+0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

Pd 

300 

mW 

Operating Temperature 
Range 

Topr 

-40 ~ 85 

°C 

Storage Temperature 
Range 

Tstg 

-65 ~ 150 

°C 

* VouTl is applied to 
BLOCK DIAGRAM 

segment 

output, and VQUT2 

to zero 
output. 



PIN ASSIGNMENT 


ST — 


16 

— V SS 

ZO — 

2 

15 

— a 

A — 

3 

14 

— 1 

B — 

4 

13 

c 

C 

5 

12 

— d 

D — 

6 

11 

— e 

BL — 

7 

10 

— f 

v S s — j 

8 

9 

— g 


BLANKING 

STROBE 
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TC5068BP, TC5069BP 



DISPLAY INDICATING TYPE 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5068BP, TC5069BP 


ELECTRICAL CHARACTERISTICS (V SS =0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

Vdd 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

High Level 
Output Voltage 

VOH 

|ioutI <lpA 

v IN=Vss or Vdd 

5 

10 

15 

4.95 

9.95 
14.95 


4.95 

9.95 
L4.95 

5.00 

10.00 

15.00 


4.95 

9.95 
14.95 

~ 

V 

Low Level 

Output Voltage 
(ZERO OUT) 

V 0L 

1 toutI < Ida 

V IN =V SS or V DD 

5 

10 

15 

: 

0.05 

0.05 

0.05 

- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

V 

High Level 
Output Current 
(Segment OUT) 

I 0H 

V 0 H“ 3V(Vdd-2V) 
V 0 H= 2V(V DD -3V) 
V 0 H= 7V(Vdd-3V) 
Voh=12V(VdD-3V) 

5 

5 

10 

15 

-6 

-9 

-12 

-17 

- 

-5 

-8 

-10 

-15 


- 

-4 

-6 

-8 

-12 

- 

mA 

Vin=Vss or Vdd 

High Level 
Output Current 
(Zero OUT) 

I OH 

V 0 H= 4.6V 

V 0 H = 9.5V 
V 0 h=13.5V 

x 5 o 

15 

-0.2 

-0.5 

-1.4 

- 

-0.16 

-0.4 

-1.2 


- 

-0.12 

-0.3 

-1.0 

- 

mA 

Vin=Vss or Vdd 

Low Level 

Output Current 
(Zero OUT) 

ToL 

V 0 l=0.4V 

Vol=0.5V 

V 0L =1.5V 

5 

10 

15 

0.52 

1.3 

3.6 

- 

0.44 

1.1 

3.0 


- 

0.36 

0.9 

2.4 

- 

mA 

Vin=Vss or Vdd 

High Level 

Input Voltage 

VlH 

* 

v out =0 * 5 > *.5v 
VoUT= 1-0, 9.0V 
VoUT^T.5, 13.5V 

5 

10 

15 

3.5 

7.0 

11.0 

- 

3.5 

7.0 

L1.0 

2.75 
5 . 5 

8.25 

- 

3.5 

7.0 

L1.0 

- 

V 

1 ToutI <1ua 

Low Level 

Input Voltage 

V IL 

* 

VoUT=0-5, 4.5V 
VOUT^I* 0 * 9.0V 
VoUT = T. 5 ,13.5V 

5 

10 

15 

- 

1.5 

3.0 

4.0 

- 

2.25 

4.5 

6.75 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

V 

1 Tout 1 < Tha 

Output Off-leak 
Current 
(Segment OUT) 

*OFF 

VquT =0v 

VoUT=-30V 

15 

15 

- 

-3 

-10 

- 

-0.01 

-1 

-3 

-10 

- 

-10 

-20 

]iA 

Input 

Current 

-TTjp 

Level 

IlH 

Vih=18V 

18 

- 

0.3 

- 

10-5 

0.3 

- 

1.0 

yA 

"L" 

Level 

IlL 

Vil=0V 

18 

- ■ 

-0.3 

- 

-10- 5 

-0.3 


-1.0 

Quiescent 

Supply Current 

IDD 

V IN =V SS or V DD 
Outputs Open 
** 

5 

10 

15 

- 

20 

40 

80 

- 

0.005 

0.010 

0.015 

20 

40 

80 

: 

150 

300 

600 

yA 


* R L = 20 kft 

** All valid input combinations. 


533 


TOSHIBA 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5068BP, TC5069BP 


SWITCHING CHARACTERISTICS (Ta=25°C, V S s=0V, C L =50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

VDD 

(V) 

MIN. 

TYP. 

MAX. 

UNIT 

Output Rise Time 
(SEGMENT OUT) 

tr 

R L 8 1 W1 

5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

ns 

Output Rise Time 
(ZERO OUT) 

t r 


5 

10 

15 

- 

130 

65 

50 

400 

200 

160 

ns 

Output Fall Time 
(ZERO OUT) 

tf 


5 

10 

15 

- 

100 

50 

40 

200 

100 

80 

(Low-High) Propagation 

Delay Time 

(A, B , C, D-SEGMENT OUT) 

t PLH 

RL = 1 kfi 

5 

10 

15 

- 

750 

300 

200 

1800 

600 

400 

ns 

(High-Low) Propagation 

Delay Time 

( A, B,C, D-SEGMENT OUT) 

tPHL 

RL H 1 k 

5 

10 

15 

: 

750 

300 

200 

1800 

600 

400 

(Low-High) Propagation 

Delay Time 
(A,B,C,D-ZERO OUT) 

tPLH 


5 

10 

15 

- 

250 

125 

100 

500 

250 

200 

ns 

(High-Low) Propagation 

Delay Time 
(A,B,C,D-ZERO OUT) 

tPHL 


5 

10 

15 


250 

125 

100 

500 
j 250 
200 

(Low-High) Propagation 

Delay Time 
(BL-SEGMENT OUT) 

tPLH 

RL = 1 kfi 

5 

10 

15 

- 

200 

100 

80 

400 

200 

160 

ns 

(High-Low) Propagation 

Delay Time 
(BL-SEGMENT OUT) 

tPHL 

R L = 1 k SI 

5 

10 

15 

- 

200 

100 

80 

400 

200 

160 

Minimum ST Pulse Width 

c w 

(ST) 


5 

10 

15 


60 

30 

25 

200 

100 

80 

ns 

Minimum Setup Time 
(ST-A,B,C,D IN) 

tset-UP 


5 

10 

15 

~ 

35 | 
20 
10 

200 

100 

80 

ns 

Minimum Hold Time 
(ST-A,B,C,D IN) 

t hold 


5 

10 

15 

: 

_ 

100 

60 

40 

Input Capacitance 

ClN 


* 

5 

7.5 

pF 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5068BP, TC5069BP 



SWITCHING TIME TEST WAVEFORM 
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TC5068BP, TC5069BP 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5070P, TC5071P 
TC5972P 


TENTATIVE 


TC5070P/TC5071 P/TC5072P 6 DIGIT UNIVERSAL COUNTER 

TC5070P/TC5071P/TC5072P are 6-digit universal counter 
containing 6-digit memory register in addition to 
functions of up/down counting, data presetting, zero 
suppress, and latch. 

The counted contents are output in BCD and seven 
segment dynamically stepwise from most significant 
digit in synchronization with input of SCAN. 

The seven-segment output can directly drive the 
common cathode type LED. 

In addition to CARRY and ZERO outputs, these counter 
are provided with EQUAL output, permitting a wide 
range of applications such as for measuring 
instruments, timers, etc. 

Maximum counting value 
TC5070P 999999 COUNTER 
TC5071P 995959 TIMER 
TC5072P 595999 TIMER 



ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

V S S-0.5~V S S+10 

V 

Input Voltage 

VlN 

VsS-0.5~V D D+0.5 

V 

Output Voltage 

v OUT 

V S S-0.5~V DD +0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

Pd 

300 

mW 

Storage Temperature 
Range 

T stg 

-65^150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


PIN ASSIGNMENT 
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BCD OUT 

( 2 °)( 2 1 )( 2 2 )( 2 3 ) 


SEGMENT OUT 


DIGIT OUT 

(MSD) (LSD) 


UP/ DOWN 
COUNT INHIBIT 
•t COUNT 
CLEAR 



* Schmitt t.ngge 


LOAD 

COUNTER 


inputs . 


CA CB CC CD 
( 2 °) ( 2 1 ) ( 2 2 ') ( 2 3 ) 
COUNTER BCD IN 


LOAD 

REGISTER 


RA RB RC RD 
( 2 °) ( 2 1 ) ( 2 2 ') ( 2 3 ) 
REGISTER BCD IN 


V SS 


0 

01 

o 

o 

:□ 

H 

0 

01 

O 

H 

0 

01 

o 

ro 

"0 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5070P, TC5071P, TC5072P 


DESCRIPTION OF PIN FUNCTION 


PIN No. 

SYMBOL 

FUNCTION 

1 

NC 

No connection 

2 

v D d 

Vdd power supply (3-8V) 

3 

SET 

At "L" level, the digit counter is reset, and D6 (MSD) only 
provide. 

The Segment-out changes to the blanking state. 

At "H" level, normal display operation. 

4 

LZB 

"H" 

No zero blanking 

"L" 

Leading zero blanking in the higher order 5 digits. 

5 

a 

Each pin is seven segment output of 6-digit counter. The output 
is synchronized with the digit-out and is provided stepwise 
from the most significant digit. 

6 

b 

7 

c 

8 

d 

9 

e 

10 

f 

11 

g 

12 

A 

Each pin is BCD output of 6-digit counter. The output is 
synchronized with the digit-out and is provided stepwise from 
the most significant digit. 

When SET input is at "L" level, the most significant digit data 
is provided. 

13 

B 

14 

C 

15 

D 

16 

STORE 

"H" 

At positive edge of the STORE input, the contents of the 
counter are latched. 

"L" 

The contents of the counter are straight transferred to 
the miltiplexer. 

17 

CD 

BCD input at the time when data are preset to the 6-digit 
counter . 

(With the LOAD COUNTER input at "H" level.) 

18 

CC 

19 

CB 

20 

CA 

21 

CLEAR 

At "H" level, the 6-digit counter is reset, and the contents of 
the counter become ALL ”0". 

ZERO output become at "H" level. 

22 

SCAN 

Auto scan oscillator is operated by connecting a capacitor 
(2000-20000pF) between No. 22 (SCAN) and No. 23 (Vss) terminals. 
External scan oscillator may also be used to drive the scan 
input . 

23 

V SS 

GND (0V) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5070P, TC5071P, TC5072P 


DESCRIPTION OF PIN FUNCTION (Cont'd) 


PIN No. 

SYMBOL 

FUNCTION 

24 

EQUAL 

When the contents of the 6-digit register set by the input of 

RA, RB, RC, and RD coincide with the contents of 6-digit 
counter, EQUAL output is provided at "H" level. Even if both 
the contents coincide each other during setting by the inputs 
of LOAD REGISTER and LOAD COUNTER, the output is inhibited and 
"L" level remains unchanged. 

25 

Dl(LSD) 

These are the outputs to display the digits of segment out and 
BCD-out. 

When SET input reaches "L" level, the digit counter is reset 
and D6 (MSD) only is provided. When SET input rises at "H" 
level, the output is provided in the order of D5, D4...in 
synchronization with the SCAN clock. 

26 

D2 

27 

D3 

28 

D4 

29 

D5 

30 

D6 (MSD) 

31 

LOAD -REGISTER 
(LOAD-R) 

"H" 

RA~RD input is set to 6-digit register. 

"L" 

Write operation to the register is inhibited. 

32 

LOAD • COUNTER 
(LOAD-C) 

"H" 

CA — CD input is preset to the 6-digit counter. 

"L" 

Write operation to the counter is inhibited. 

33 

RD 

BCD input at the time when the data are set to the 6-digit 
register. 

(With the LOAD REGISTER input at "H" level.) 

34 

RC 

35 

RB 

36 

RA 

37 

COUNT 

Clock input of 6-digit counter . 

(Counting at the positive edge of clock) 

38 

COUNT • INHIBIT 
(C-INH) 

"H" 

No counting 

"L" 

Counting 

39 

CARRY 

When the contents of counter have become "000000" at time of 
up-counting, CARRY output is provided at "H" level during this 
time from rise to fall of COUNT input. 

When the contents of counter have become "999999" (for TC5070P) 
"995959" (for TC5071P), and "595999" (for TC5072P) at time of 
down-counting, CARRY output is also provided at "H" level 
during this time from rise and fall of COUNT input. 

40 

ZERO 

When the contents of counter have become "00000", ZERO is 
provided at "H" level. 

During presetting by the LOAD COUNTER input, output operation 
is inhibited and "L" level remains unchanged. 

41 

UP /DOWN 

"H" 

Up count. 

"L" 

Down count. 

42 

NC 

No connection. 
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TC5070P, TC5071P, TC5072P 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5070P, TC5071P, TC5072P 


UPERATING CONSIDERATION 

1. COUNTER OPERATION 

Counting is stepped by the rise of clock when the clock is added to COUNT input at 
state of the inputs of LOAD-C, C*INH, and CLEAR at "L" level. At time of up- 
counting, CARRY and ZERO outputs are "H" level at ”000000", and at time of down- 
counting, CARRY output is at "H” level at ”999999” (for TC5070P) , ”995959" (for 
TC5071P) , and ”595999: (for TC5072P) . 

When CARRY output is at ”H” level, CARRY output remain at "H" leve until COUNT 
input falls, even if CLEAR and LOAD*C inputs are changed to "H" level. 

For COUNT and UP/DOWN inputs is shaped schmitt trigger, COUNT and UP/DOWN inputs 
rarely miscounts if waveform is not sharp. 

2. COMPARATOR OPERATION 

EQUAL output is provided at ”H” level, when the contents of the counter coincide 
with the comparator value set by LOADER input. However, even if they concide each 
other during setting by LOAD*C and LOADER input, output operation is inhibited and 
"L" level remains unchanged. 

3. LOAD COUNTER AND LOAD REGISTER OPERATIONS 

When the data required to preset the counter or when the comprating value is 
required to set to the register, such operation is made by LOAD*C and LOAD*R input. 
The presetting of data to the counter is acquired by setting LOAD.C input to "H” 
level*, synchronizing CA — CD input with the digit counter, and setting the digits 
one after another. For the purpose, the external circuits are required for timing 
of D6 '"-Dl output with CA— CD input. The comprator value can be set to the register 
in the same way. Load register operation is independently of counting operation; 
therfore, even during setting of the data to the register, counting can be 
performed. (See an example of input setting circuits.) 

(Note) that normal operation is not acquired when the data exceeding the maximum 
counting value (for each digit) shown on page 1 for the individual items are set 
to the counter and register. 

4. LATCH OPERATION 

At STORE input is at ”L” level, the contents of counter are straight transferred 
to the multiplexer, and the output indicates the contents of counter. 

At STORE input is at "H" level, the indicating output remains unchanged although 
the count varies for the contents of counter are latched at the positive edge of 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5070P, TC5071P, TC5072P 


OPERATING CONSIDERATION (Cont'd) 

STORE input. When STORE is turned to "L" level, the contents of counter at that 
time are provided. STORE input shape schmitt trigger. 

5. DISPLAY OPERATION 

At LZB input is at "L" level, the higher order 5 digits of SEGMENT-OUT output are 
changed to the state of leading zero blanking. 

At "H" level, the function of leading zero blanking is released. 

At SET input is at M L" level, the SEGMENT-OUT output is changed to the state of 
blanking, and the digit counter is reset, and D6 (MSD) only is provided. At that 
time, the BCD-OUT output provided the data of the 6th digit. At "H" level, the 
DIGIT-OUT output provided in the order of D6, D5, D4, ... in synchronization with 
SCAN, and SEGMENT-OUT and CD-OUT output are also provided in synchronization. 

Segment Display Format ( Common Cathod type LED) 

0 12345 6789 10^15 

n i 3 3 u c c n o o c 

u / /_ _/ / _/ u I u _J /_ 

6. SCANNING OPERATION 

AUTO SCAN operation can be performed by inserting a capacitor between the terminal 
SCAN and the terminal VsS* By adding an external clock to the terminal SCAN, 
MANUAL SCAN operation can be performed. 

SCAN OSC actuates the digit counter, and at the AUTO SCAN operation, the digit 
blanking is applied to each DIGIT OUT for the T/150 period of one cycle (T) of 
SCAN OSC, therfore, can be prevented overlap of each DIGIT OUT. One cycle of 
DIGIT OUT is equal to 6 cycles of SCAN OSC. 

SCAN signal synchronize with data signal setting by the LOAD REGISTER and/or LOAD 
COUNTER inputs. An external capacitor of 2000 to 20000pF is required for SCAN 
(CX). 

(Note) BCD-OUT output may involve some hazards at the change of COUNT input and 
DIGIT-OUT output; However, such hazards do not hinder operation because 
they occur during the blanking hours for DIGIT-OUT and SEGMENT-OUT output. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 


OPERATING CONSIDERATION (Cont'd) 



RECOMMENDED OPERATING CONDITIONS (V ss =OV) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 



DC Supply Voltage 

vdd 


3 

- 

8 

V 

Input Voltage 

VlN 


0 

- 


V 

Operating Temperature 
Range 

T opr 


-40 

- 

85 

°C 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5070P, TC5071P, TC5072P 


rATIC ELECTRICAL CHARACTERISTICS (V S s=0V) 


CHARACTERISTIC 

SYM- 



-40°C 

25°C 

85°C 

UNIT 

BOL 



MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

igh-Level Output 
oltage 

Except SEGMENT 
OUTPUT) 

v OH 

1 IoUT 1 < 

VlN=V S S,V D D 

5 

4.95 

- 

4.95 

5.00 

- 

4.95 

- 


ow-Level Output 
oltage 

Except SEGMENT 
OUTPUT) 

V 0L 

1 IoUT l < T«A 

V IN =V SS» V DD 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 

V 

igh-Level Output 
oltage 

SEGMENT OUTPUT) 

VOH 

1 IOUT I < 

V IN =V SS> V DD 

5 

4.0 

- 

4.0 

4.5 

- 

4.0 

- 


utput High Current 

A D, EQ, CA, ZE 
OUTPUT) 

X 0H 

v OH=A.6V 

V IN =V SS> V DD 

5 

-0.2 

- 

-0.16 

-0.8 

- 

-0.12 

- 


utput High Current 

D1-D6 OUTPUT) 

I OH 

V OH =4.2V 

Vin =v ss,vdd 

5 

-0.75 

- 

-0.7 

-1.5 

- 

-0.6 

- 

mA 

utput Low Current 
Except SEGMENT 
OUTPUT) 

lOL 

V 0 L=0.4V 

Vin=VsS,VdD 

5 

0.52 

- 

0.44 

1.2 

- 

0.36 

- 

utput High Current 

SEGMENT OUTPUT) 

I OH 

V 0 h=3.5V 

Vin^VsS.Vdd 

5 

-25 

- 

-25 

-50 

- 

-20 

- 


nput Low Voltage 

Except Schmitt 
Trigger Input) 

VlH 

v oh =a.ov 

Vol=0.5V 

1 IOUTl <im 

5 

3.5 

- 

3.5 

2.75 

- 

3.5 

- 

y 

nput High Voltage 

Except Schmitt 
Trigger Input) 

VlL 

voh-a.ov 

Vol=0.5V 

1 IquT 1 ^l^A 


■ 

1.5 

- 

2.15 

1.5 

- 

1.5 


igh-Level Input 
urrent 

Except Pull Up/ 
Down Resistance 
Input) 

IlH 


8 

1 

0.3 

- 

10“5 

0.3 

- 

1.0 

uA 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5070P, TC5071P, TC5072P 


STATIC ELECTRICAL CHARACTERISTICS (V S s=OV) 



SYM- 

TEST 



o- 


25°C 






Vdd 

(V) 

-4 




UNI I 

CHARACTERISTIC 







BOL 

CONDITION 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Low-Level Input 
Current 

(Except Pull Up/ 

Til 

> 

o 

ii 

M 

> 

8 


-0.3 


10“5 

-0.3 


-1.0 


Down Resistance 
Input) 












High-Level Input 
Current 

IlH 

< 

M 

zc 

ii 

00 

< 

8 

_ 

5.0 


_ 

5.0 

_ 

5.0 


(SET IN) 












Low-Level Input 
Current 

til 

< 

H 

f 

II 

o 

c 

8 


-180 


-70 

-160 


-140 

nk 

(SET IN) 












High-Level Input 
Current 












(CA-CD, RA~ RD, 

IlH 

V IH =8V 

8 

- 

180 

- 

80 

160 

- 

140 


SCAN IN) 












Low-Level Input 
Current 

til 

Vil=0V 

8 


-5.0 



-5.0 


-5.0 


(CA~CD, RA-RD IN) 












Low-Level Input 
Current 

til 

Vi L =0V 

5 

1 

-2.3 

- 

-1.0 

-2.0 

- 

-1.8 

mA 

(SCAN IN) 



8 

- 

-3.6 

~ 

* -1.6 

-3.2 

- 

-2.8 


Output Leakage 
Current 

TdL 

> 

o 

ii 

t-J 

o 

> 

8 

- 

-3.0 

- 

-10-4 

-3.0 

- 

-1.5 

^A 

(SEGMENT OUT) 












Quiescent Device 
Current 


scan=v dd 

5 


750 


180 

500 


1000 


TDD 

SET, CA~ CD, 

8 


1500 


250 

1000 


2000 

nk 



RA~~ RD OPEN 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5070P, TC5071P, TC5072P 


IYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, V DD =5.0V, v S s=OV, Cl=50 p F) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

)utput Transition Time 

tr 

SEGMENT OUT (Ri*lkfl) 

- 

70 

200 


(Low to High) 

t r 

OTHER OUT 

- 

100 

400 


)utput Transition Time 
(High to Low) 

tf 

Except SEGMENT OUT 

- 

70 

200 



tpLH, tpHL 

COUNT-BCD, SEGMENT OUT 
(RL-lkO) 

- 

750 

1500 



tpLH, tpHL 

COUNT-CARRY OUT 

- 

150 

400 


’ropagation Delay Time 

tpLH, tpHL 

COUNT-ZERO OUT 

- 

200 

400 

ns 


tpLH, tpHL 

COUNT-EQUAL OUT 

- 

270 

500 



tpLH» tpHL 

SCAN-DIGIT OUT 

- 

250 

500 



tpLH, tpHL 

SCAN-BCD OUT 

- 

750 

1500 


ropagation Delay Time 

tpLH 

SCAN-SEGMENT OUT (Rl*1W1) 

- 

500 

1000 


tpHL 

SCAN-SEGMENT OUT (RL-lkil) 

- 

300 

700 



f MAX-1 

COUNT IN * 

2.0 

4.0 

- 


[ax. Clock Frequency 

f MAX-2 


1.0 

1.6 

- 

MHz 


fMAX 

SCAN IN 

0.5 

1.0 

- 


[in. Pulse Width 

tw 

CLEAR IN 

- 

250 

500 


tw 

STORE IN 

- 

80 

160 



tset-up 

COUNT- STORE 

- 

70 

150 



tset-up 

COUNT-UP /DOWN 

- 

230 

500 


In. Set-up Time 

tset-up 

STORE-CLEAR 

- 

130 

300 


tset-up 

COUNT-C • IN 

- 

0 

100 



tset-up 

SCAN IN-LOAD- C, LOAD-R 

- 

-40 

50 

ns 


tset-up 

SCAN IN-BCDIN 

- 

200 

450 



thold 

COUNT-UP /DOWN 

” 

40 

150 


in. Hold Time 

thold 

SCAN IN-LOAD* C, LOAD-R 

- 

70 

200 



thold 

SCAN IN-BCDIN 

- 

140 

300 


in. Removal Time 

trem 

COUNT-CLEAR 

- 

60 

150 


ax. Input Rise/Fall 

tr^ 

Except Schmitt Trigger 

Incut 

20 

- 

- 

vs 

ime 

tfrf 

Except Schmitt Trigger 

Input 

20 

- 

- 

ositive Trigger 
hreshold Voltage 

Vp 


__ 

3.0 

4.0 


egative Trigger 
hreshold Voltage 

V N 


1.0 

1.8 

- 

V 

ysteresis Voltage 

VH 


0.5 

1.2 

- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 


DYNAMIC ELECTRICAL CAHRACTERISTICS (Ta=25°C, Vdd= 5.0V, Vss=OV, C L <=50pF) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITION 

MIN. 




Quiescent Device Current 
(CX-2000 — 20000pF) 

X DD 

COUNT IN * H & L 

- 

250 

- 

/*A 

COUNT IN * 1 MHz 

- 

650 

- 

Input Capacitance 

ClN 

Except SCAN IN 

- 

5.0 

7.5 \ 

pF 


* The count operation can respond as far as f^AX-l* an ^ CARRY, EQUAL, and ZERO outputs 
can respond as far as f MAX-2* 


WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS 



TOSHIBA 


548 











TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5070P, TC5071P, TC5072P 
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TC5070P, TC5071P, TC5072P 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5090AP 


TC5090AP PENTAPHASIC INTEGRATION 8-BIT A/D CONVERTER 

The TC5090AP is a pentaphase integration 8-bit A/D 
converter of high precision and low power consumption, 
which is mounted in a compact 16-pin standard package. 
The 8-bit output data can be taken out in the form of 
time-shared higher order 4 bits and lower order 4 bits 
on four 3-state data outputs. 

This output system is designed specifically 
considering interface to 4-bit CPU. 

The features of low power consumption and compact 
outline are applicable to battery-driven small-sized 
instruments . 

FEATURES : 

. High precision : ±1 LSB MAX. ^ ^ 

. Low power consumption: lOmW(Typ.) @(,. ^ _ 1MH ) 

. Single power supply : Vdd= 5±1.5V 0SC Z 
. High-speed conversion: 2mS(Max.) @f 0SC = 1* 5MHz 
. Reference clock oscillation circuit contained 
(CR oscillation)" 

. 3-state output with output latch 
. TTL/CMOS compatible digital Input/Output 
. Offset automatic correction 

APPLICATIONS : 

. Various control instruments (for temperature, 
humidity, pressure, etc.) 

. Home electric appliances 
. Electric wiring apparatuses 
. Battery-driven instruments 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


DC Supply Voltage 

Vdd 

V S s-0.5~VsS+8 


Input Voltage 

VlN 

V SS-0 . 5 — V DD +0 . 5 

V 

Output Voltage 

v OUT 

V S S-0.5~V DD +0.5 

V 

DC Input Current 

*IN 

±10 


Power Dissipation 

Pd 

300 


Operating Temperature 
Range 

T opr 

-40 — 85 

II 

Storage Temperature 
Range 

T stg 

-65 150 




PIN ASSIGNMENT 


RENB — 
RSEL — 2 
A jn — 3 
STC — 4 
I NT i _ 5 
INTj - 6 
INT 0 - 7 

V SS — 8 


r v ed 

EOC 

— DATA 3 

— DATA 2 

— DATA 1 

— DATA 0 

OSCqut 


\— OSC 


IN 


(TOP VIEW) 
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TC5090AP 


BLOCK DIAGRAM 



TIMING DIAGRAM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5090AP 


FUNCTIONAL DESCRIPTION 

(1) System Description (Pentaphasic Integration) 

The operation of the TC5090AP 
is composed of the correction cycle 
and the conversion cycle as shown 
in the timing chart. While the 
power is switched on, the repeti- 
tion of correction cycle and con- 
version cycle enables the TC5090AP 
at make A/D conversion under the 
optimum conditions at all times. 

The operation flowchart is shown in 
Fig. 1. 


(a) Initial correction period 

The internal state of this LSI is 
reasonably unsettled at the time 
when the power is switched on; 
therefore, the initial correction cycle is requires before stable 
converting operation becomes possible. 

The correction cycle automatically corrects conversion error 
caused by offset voltage of the integrator or the like, and 
is composed of the period (PHASE 0) for which VDD is integrated 
and the period (PHASE I) for which Vgg is integrated. 

Since system correction is performed in steps at the end of 
this PHASE I, 64 correction cycles (64 x 1024 * Tq SC ) are 
required as the initial correction period. (TOSC denotes 

one clock cycle.) 



Min. 64 Cor- 
rection cycles 


PHASE 0,1, 
II, III, IV 


Fig. 1 Operation Flowchart 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5090AP 


(b) Conversion cycle 

If the initial corection cycle period is completed, normal conver- 
sion becomes possible. 

When STC input is given, (although the correction cycle in 
PHASE 0 or PHASE I is in operation at this time), the correc- 
tion operation stops, and the conversion cycle starts. 

In other words, even if STC input is given, this LSI performs 
the same operation as the correction cycle until PHASE I is 
completed; but it does not perform the correction at the time 
of completion of PHASE I, and shifts to PHASE II. Therefore, 
attention should be given to the fact that PHASE I prior to 
PHASE II does not act as correction cycle. 

When STC input is given, the LSI integrates analog input in 
PHASE III through PHASE I and PHASE II, performing digital 
conversion in PHASE IV. When the LSI completes digital con- 
version in PHASE IV, the output is turned to the new data and 
the LSI returns to the correction cycle. 

(c) Correction cycle 

When the next STC input is given between completion of 
arbitrary conversion cycle (at the time of completion of 
PHASE IV) and completion of one correction cycle (1024*Tosc), 
no correction is substantially made. Therefore, in case the 
STC input is consecutively given, another STC should be 
given after the lapse of one correction cycle at the earliest 
from completion of PHASE IV. When the STC input is given 
during conversion (while EOC is at "L" level), the STC cannot 
be accepted. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5090AP 


(d) Constant of integration 

The Rj and Cj composing the integrator should be selected 
to satisfy the following equation. 

R lCl - (0.9 *2.5) • [S] 


Attention should be paid to the fact that, when the external 
R oscillation is used, f()SC ^ as ±30% variations in regard to 
the typ. value in Fig. 5 due to variations in sample and 
temperature characteristic. 


In other words, if the typ. value in Fig. 5 is denoted by 
f R • TYP , the Rj and Cj should be selected according to the 
following equation. 


R T Cx = (1.2 %1.75) 


10 


3 


f R* TYP 


[SJ 


(2) Output Data Mode 


TRUTH TABLE 



ANALOG INPUT 

DIGITAL OUTPUTS ] 

RSEL = "L" 

RSEL = "H" ! 

DATA 

0 

DATA 

1 

DATA 

2 

DATA 

3 

DATA 

0 

DATA 

1 

DATA 

2 

DATA 

3 


Don’t care 

High Impedance 

D 

< y LSB 

L 

L 

L 

L 

L 

L 

L 

L 

D 

- y LSB ^ -j LSB 

L 

L 

L 

L 

L 

L 

L 

L 

D 

Y LSB ^ 1 LSB 

H 

L 

L 

L 

L 

n 

L 

L 

El 



Straight Binary 

El 

"fs’-y LSB a, m FS"-yLSB 

L 

H 

H 

H 

H 

H 

H 

H 

IS 

"FS"--|lSB ^ "FS”-y lsb 



H 

H 

H 

H 

H 

H 

m 

"FS"- y LSB < 




H 

H 

H 

H 

H 


Note : V SS = 0V 1 LSB = V D d/256 

"FS" Full Scale (V D d) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5090AP 


8-bit digital data is output on four data lines after 
having been divided into the higher order 4 bits and the lower 
order 4 bits. Either the higher order bits or the lower order 
bits can be selected by RSEL. 

(3) System Clock Oscillation Circuit 

For oscillating reference clock the oscillation circuit is 
composed of external resistors as shown in Fig. 2. 


OSC OSC 

IN OUT 

tzzr 

Rf 


Fig. 2 Clock Supplying Methods 


OSC OSC 

IN OUT 

! ” 

External Clock 


-TLTLTL 


(4) Timings for STC-EOC and EOC-DATA 

o Time (tSE) from the fall of 
STC to the fall of EOC. 

1 3 

tSE=yT 0SC ^ y T 0 SC 

o Time (tDE) from the out of 
DATA output to the rise of EOC 

tDE * J TqsC 


STC |~ 

n 





EOC ™ 


r 

1_ 

tSE 

L 

tES 



1 


DATA Y 



tDE 


Fig. 3 Tiding chart of STC/EOC 


o Min. time (t£$) from the rise of E0C to the accpetance of 
another STC. 

1 3 

tES ■ J T ° sc ^ 2 T ° SC 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5090AP 


(5) Timings for STC Input and RSEL/RENB Input 

STC signal is taken in synchro- 
nously with the internal clock; there- 
fore, if ToSC denotes one clock cycle 
of OSC terminal, the pulse width of 
more than (2 -Tqsc) is required. 



Either RSEL input or RENB input 
is required to be set to "H" level at 


Fig. 4 Timing chart of 
Control Input 


the falling time of STC by reason of internal structure. 


Further, the hold time of (TqsC + 50ns) or more after the falling 
time of STC at least for "H" level time of RSEL or REMB is required. 

NOTE : tw > 2 • T osc , thold > T 0SC + 50ns 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5090AP 


Kt COMMENDED OPERATING CONDITIONS (VsS=0V) 


ITEM 

SYMBOL 



TYP. 


UNIT 1 

Supply Voltage 

VDD 


3.5 

5 

6.5 


Input Voltage 



0 

- 


■m 

Integral Resistor 

Ri 


0.4 

- 



Integral Capacitor 

Cl 


Note 


Oscillatory Resistance 

Rf 

VDD = 5V 


- 

- 



Note: Refer to Fuction Description (1) for determing the values of Ri and Ci, 

respectively. 

ELECTRICAL CHARACTERISTICS (Vss= 0 V) 



SYM- 

BOL 

TEST 

CONDITIONS 


-40°C 

25°C 

85 °C 

UNIT 

[V] 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

Input High Voltage 

v OH 

|IOUT|<lyA 

vin=vss,vdd 

5 

4.95 

- 

4.95 

5.00 

- 

4.95 

- 

1 

Output Low Voltage 

VOL 

| lOUT | <lyA 

VlN=Vss,V D D 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 

Output High Current 

lOH 

VOH=4 . 0V * 

Vin=VsS,Vdd 

5 

-1.2 

- 

-1.0 

-2.0 

- 

-0.7 

- 

mA 

Output Low Current 

IOL 

VOL=0 . 4V * 

Vin=VsS,Vdd 

5 

2.4 

- 

2.0 

4.0 

- 

1.6 

- 

Input High Voltage 

VIH 

* 

5 

2.4 

- 

2.4 

- 


2.4 

- 

V 

Input Low Voltage 

VIL 

* 

5 

- 

0.8 

- 

- 

0.8 

- 

0.8 

Output Disable 
Current 

IDH 

IDL 

V0H=6.5V * 

Vol=0V 

6.5 

- 

±0.5 

- 

-10“ 4 

±0.5 

- 

±5 

yA 

Input Current 

IlH 

IlL 

Vih= 6.5V * 
ViL=0V 

6.5 

- 

±0.3 

- 

+10" 5 

±0.3 

- 

±1 

Analog Switch Off- 

Leak Current 

I OFF 

IlH=6.5V 

Vil=0V 

6.5 

- 

±0.3 

- 

ilO” 5 

±0.3 

- 

±1 

Operating Con- 
sumption Current 

IDD 

(opr) 

fOSC= 1 MHz 

5 

- 

- 

- 

2.0 

3 

- 

- 



* Applicable to digital input /output. Not applicable to analog input/output and 

OSCin/OSCoUT- 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5090AP 


SWITCHING CHARACTERISTICS (Vdd= 5V, V S S=0V, Ta=25°C, Cl = 50 pF) 


ITEM 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. UNIT | 

Output Rise Time 

tr 


_ 

50 

100 

ns 

Output Fall Time 

tr 


- 

40 

100 

(Low-High) Propaga- 
tion Delay Time 

tpLH 

RSEL("L M +"H M )-DATA OUT 

- 

180 

400 

(High-Low) Propaga- 
tion Delay Time 

tpHL 

- 

150 

400 

(Low-High) Propaga- 
tion Delay Time 

tpLH 

RSEL( ,, H"+ ,, L")-DATA OUT 

- 

380 

700 

(High-Low) Propaga- 
tion Delay Time 

L pHL 

- 

300 

700 

Output Enable Time 

tZL 

tZH 

RENB-DATA OUT 

- 

80 

250 

Output Disable Time 

tLZ 

tHZ 

- 

280 

500 

Max. Clock Frequency 

fMAXtf 

OSC Input 

1.5 

3.0 

- 

MHz 

Min. Clock Frequency 

fMIN<zS 

OSC Input 

- 

- 

100 

kHz 

Input Capacity 

ClN 

Digital Inputs 

- 

4 

- 

P F 

Analog Input Capacity 

ClN 


- 

7 

- 

pF 

3-State Output 
Capacity 

COUT 


- 

8 

- 

pF 


SYSTEM CHARACTERISTICS (Ta = -40 'v 85°C) 


ITEM 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Zero Point Error 

EZP 

Vdd=5V, V S S=0V 

- 


4 

LSB 

Full Scale Error 

efs 

- 

H- 

±i 

Nonlinearity 


- 

it 

±i 

STC Min. Pulse Width 

tw 

* 

- 

- 

2 

fosc 

s 

Conversion Time 

tconv. 

Axn = o ^ FS * 

10 3 

f osc 

- 




* fOSC : CSC terminal clock frequency [Hz], FS : Full Scale voltage, Vdd level 
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TC5090AP 


STANDARD CHARACTERISTICS CHARTS 

Fig . 1 VDD - iDD(opr) 




2 I DD(opr ) - fOSC 



























TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC5090AP 


Fig. 7 L pd - Vdd (PENB-DATA) Fig. 8 tpd - Vdd (RSEL (]>H)-DATA) 



(Note) The characteristics at Fig. 10 have been prepared for reference at the 
time of determination of an integrator time constant, according to the 

equation of in 3 for determing Rj*Cj. 

(RpCi* (0.9 ^ 2.5) -r-— — [Sec]) 
fosc 

In case of the determination of Rj and C j , the product", or the value, 
of Rj and Cj is required to be within the range of MIN. to MAX. as shown 
in Fig. 10 after due consideration of dispersion. 
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C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5091AP 


TC5091AP PENTAPHASIC INTEGRATION 8-BIT A/D CONVERTER 
The TC5091AP is a pentaphasic integration 8-bit A/D 
converter of high precision and low power consumption. 
The 8-bit output data can be taken out in the form of 
time-shared higher order 4 bits and lower order 4 bits 
on four 3-state data output. Either the higher order 
bits or the lower order bits can be selected by RSEL 
input. This output system is designed specifically 
considering interface to 4-bit CPU. 

Further, since this converter has an analog 
multiplexer capable of selecting the input data up to 
six channels, an over-range flag, and a serial clock 
output function, it is used for a variety of 
applications. 

FEATURES : 

. High precision : ±LSB(Max.) v 

. Low power consumption: 10mW(Typ.) @( f *" . ) 

. Single power supply : VdD = 5±1.5V ^ Z 

. High-speed conversion: 2ms (Max.) @f0SC=l» 5MHz 
. 6-channel analog multiplexer contained 
. Reference clock oscillation cirucit contained 
(CR oscillation) 

. 3-state output with output latch 
. TTL/ CMOS compatible digital Input /Output 
. Offset automatic correction 

APPLICATIONS: 

. Various control instruments 

(for temperature, humidity, pressure, etc.) 

. Home electric appliances 
. Electrical wiring apparatuses 
. Battery-driven instruments 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V DD 

VsS-0.5~V S S+8 

V 

Input Voltage 

VlN 

V S S-0.5^V dd +0.5 

V 

Output Voltage 

VOUT 

VsS-0.5~V D D+0.5 

V 

Reference Supply 

Voltage 

V REF 

v AGND~ v DD+0.5 

V 

Analog Ground Voltage 

Vagnd 

VsS-O-5-Vref 

V 

DC Input Current 

X IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Operating Temperature 
Range 

Topr 

-40— 85 

°C 

Storage Temperature 
Range 

T stg 

-65-150 

°c 




H V DD 
[~ CHSg 
EOC 
GCKO 

OVER FLOW 
DATA 3 
DATA 2 
DATA 1 
DATA 0 
RENB 
RSEL 
OSC OUT 
OSC IN 
STC 
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FUNCTION OF EACH PIN 


PIN 
No . 


SYMBOL! 


NAME & FUNCTION 


PIN 

No. 


SYMBOL 


NAME & FUNCTION 


CHS 1 


CHS 0 


(Channel Select Inputs) 
Address inputs to select ana- 
log inputs, which consist of 
three terminals of CHSo^2* 

These select inputs are taken 
into the internal latch by 
the falling edge of STC 
inputs . 

Test mode should not be used. 
TRUTH TABLE OF MULTIPLEXER 


16 


OSC IN 


17 


OSC OUT 


I/O for reference clod os- 
cillation. Clock oscillation 
can be made by means of ex- 
ternal registance. Clock can 
be supplied from outside 
through input of OSC IN. 


CHS 2 

CHS1 

CHSO 

ON channel 

L 

L 

L 

VREF* 

L 

L 

H 

AGND* 

L 

H 

L 

AINo 

L 

H 

H 

AINi 

H 

L 

L 

AIN 2 

H 

L 

H 

AIN 3 

H 

H 

L 

| AIN* 

H 

H 

H 

i AIN 5 


18 


RSEL 


(Read Select) 

Input to select the higher 
order 4 bits or the lower 
order 4 bits to 4-bit data 
output . 

"H" : Output of the higher 
order 4 bits. 

"L" : Output of the lower 
order 4 bits. 


19 


RENB 


* Test Conditions 


(Read Enable) 

Data read signal. 

"H": The data 0^3 and over- 
flow can be output. 

"L" : The output above is at 
high impedance. 


11 


14 


Vref 


(Reference Voltage) 
Reference voltage supplying 
terminal, which performs as 
full-scale voltage of Ain* 


20 


DATA 0 


21 


DATA 1 


22 


DATA 2 


23 


DATA 3 


(3-state Parallel Data Outputs) 
Conversion data output. 

The data 0 is LSB, and the 
data 3 is MSB. 


AGND 


(Analog Ground) 

Electrical potential to deter- 
mine "zero point" of Ain. 


24 


OVER- 

FLOW 


AIN 0 


ain ] 


ain 2 


Ain 3 


ain 4 


AIN 5 


(Analog Ground) 

Analog input terminals, by 
which Ain selected by CHS 
inputs are integrated. Input 
voltage range is AgnD^Vref* 


In case of overrange or 
underranbe, "H" level is 
output and the output is 3- 
state output. 


25 


GCKO 


(Gated Clock Output) 

Pulses of number equivalent to 
the conversion data are out- 
put during conversion 
(356 pulses at full scale) 


1NT I 


INT J 


INT 0 


(Integrator Input, Integrator 
Junction, Integrator Output) 

Integrator consists of ex- 
ternal resistor Ri and ex- 
ternal capacitor Cj . 


26 


EOC 


(End of Conversion) 

Conversion endig signal. EOC 
goes to "L" level at the fall 
of STC, and returns to "H" 
level at the end of conversion. 


VSS 


(Digital Ground) 
Normally 0V 


27 


CHS 2 


(Channel Select Input) 
Refer to Pins 1 and 2. 


15 


STC 


(Start Conversion) 

Conversion starting signal. 
Conversion starts at the fall- 
ing edge. 


28 


VDD 


(Power Supply) 
5V i 1.5V • 
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Min.64 Cor- 
rection cycles 

PHASE 0, I 


PHASE 0, I 
II, III , IV 

(a) Initial correction period | New data j 

The internal state of this LSI is 

reasonably unsettled at the time Fig. 1 Operation Flowchart 

when the power is switched on; 

therefore, the initial correction cycle is requires before stable 
coverting operation becomes possible. 

The correction cycle automatically corrects conversion error 
caused by offset voltage of the integrator or the like, and 
is composed of the period (PHASE 0) for which VreF is integrated 
and the period (PHASE I) for which AGND is integrated. 

Since system correction is performed in steps at the end of 
this PHASE I, 64 correction cycles (64 * 1024 • Tosc) are 
required as the initial correction period. (TOSC denotes one 
clock cycle.) 


FUNCTIONAL DESCRIPTION 

(1) System Description (Pentaphasic Integration) 

The operation of the TC5091AP 
is composed of the correction cycle 
and the conversion cycle as shown 
in the timing chart. While the 

power is switched on, the repeti- 

tion of correction cycle and con- 
version cycle enables the TC5091AP 
at make A/D conversion under the 

NO < 

optimum conditions at all times. j 

The operation flowcahrt is shown in 

Fig. 1. [c 



-<^STC ON 

pYES 

Conversion cycle 
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(b) Conversion cycle 

If the initial correction cycle period is completed, normal 
conversion becomes possible. 

When STC input is given, (although the correction cycle in 
PHASE 0 or PHASE I is in operation at this time), the correc- 
tion operation stops, and the conversion cycle starts. 

In other words, even if STC input is given, this LSI performs 
the same operation as the correction cycle until PHASE I is 
completed; but it does not perform the correction at the time 
of completion of PHASE I, and shifts to PHASE II. Therefore, 
attention should be given to the fact that PHASE I prior to 
PHASE II does not act as correction cycle. 

When STC input is given, the LSI integrates analog input in 
PHASE III through PHASE I and PHASE II, performing digital 
conversion in PHASE IV. When the LSI completes digital con- 
version in PHASE IV, the output is turned to the new data and 
the LSI returns to the correction cycle. 

(c) Correction cycle 

When the next STC input is given between completion of 
arbitrary conversion cycle (at the time of completion of 
PHASE IV) and completion of one correction cycle (1024*TOSC), 
no correction is substantially made. Therefore, in case the 
STC input is consecutively given, another STC should be 
given after the lapse of one correction cycle at the earliest 
from completion of PHASE IV. When the STC input is given 
during conversion (While EOC is at "L M level) , the STC cannot 
be accepted. 
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(d) Constant of integration 


The Rj and Cj composing the integrator should be selected 
to satisfy the following equation. 

VREF 103 


RlCi = (0.9 ^2.5) 


[SJ 


vdd fosc 

Attention should be paid to the fact that, when the external 
R oscillation is used, fOSC has ±30% variations in regard to 
the typ. value in Fig. 5 due to variations in sample and 
temperature characteristic. 


In other words, if the typ. value in Fig. 5 is denoted by 
fR*TYP, *the Rj and Cj should be selected according to the 
following equation. 


RiCi = (1.2 'v 1 . 75) 


VREF 

vdd 


103 

fR*TYP 


[SJ 


(2) Output Data Mode 

TRUTH TABLE 



ANALOG INPUT 

DIGITAL OUTPUTS ] 

1 

RSEL = "L" | 

RSEL = "H" 

DATA 

0 

DATA 

1 

DATA 

2 

DATA 

3 

DATA 

0 

DATA 

1 

DATA 

2 

DATA 

3 

L 

Don’t Care 

High Impedance 


^jLSB 

L 

L 

L 

L 

L 

L 

n 




^LSB ^-jLSB 

L 

L 

L 

L 

L 

L 

L 

L 

1 

H 

|lSB ^|lSB 

H 

L 

L 

L 



L 

L 

D 

D 

n 

m 


Straight Binary 


h' 

"fs"-|lsb 'v"FS"-|lSB 

L 

H 

H 

H 

H 

H 

H 


■ 

D 

"FS"~|lSB ^ "FS"-— ^LSB 

H 

H 

H 

H 

H 

H 

H 

H 

B 

D 

"FS"— jLSB ^ 

H 


H 

H 

H 

H 





Note : • AGND = 0V • 1LSB = ,, FS ,, /256 

• "FS" Full Scale (=V REF ) 
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8-bit digital data is output on four data lines after 
having been divided into the higher order 4 bits and the lower 
order 4 bits. Either the higher order bits or the lower order 
bits can be selected by RSEL. 


(3) System Clock Oscillation Circuit 

For oscillating reference clock the oscillation circuit is 
composed of external resistors as shown in Fig. 2. 


OSC OSC 

IN OUT 

OR 


R f 

Fig. 2 Clock Supplying Methods 



OSC OSC 

IN OUT 

~r 

External Clock 


-TLTLn_ 


(4) Timings for STC-EOC and EOC-DATA 

o Time (tSE) from the fall of 
STC to the fall of EOC. 

tSE= jT 0 SC T OSC 

o Time (tog) from the out of 

DATA output to the rise of EOC 

tDE = j TOSC 


STC J“ 


J 


EOC 

1 


1_ 

tSE 

t SE 

DATA V 


— - 

tDE 


Fig. 3 Timing Chart of STC, EOC 


0 Min. time (t£s) from the rise of EOC to the acceptance of 
another STC. 


C ES “ J TOSC ^ f T OSC 
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(5) GCKO Output (Gated Clock Output) 


During the conversion (PHASE IV) , 
the pulses of number equivalent to the 
values of digital data can be obtained 
on GCKO output. 

The output pluse has the frequency cor- 
responding to four times of refemece 
clock as shown in Fig. 4, and is 
synchronized with the rising edge of 
OSC OUT. 


OSC 

OUT 

GCKO 


jajT_rLn_n_r 
J i i L 


Fig. 4 Timing Chart of GCKO Output 


(6) Timing for STC Input and CHS Input 


STC 


CHS 




STC signal is taken in synchro- 
nously with the internal clock. 

Therefore, if Tqsc denotes one clock 
cycle of OSC terminal, the pulse width 
of more than (2- T 0SC) is required. 

Since the data of CHSoa,2 are also latched in synchronously with the 
internal clock, the CHS signal at least requires the hold time of 
( T OSC + 50ns) or more after the fall of STC. 


tw thold 

Fig. 5 Timing Chart of Control Inpu 


NOTE 


tw > 2 * T 0SC» thold > T 0SC + 50ns 
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RECOMMENDED OPERATING CONDITIONS (Vss = OV) 


ITEM 

SYMBOL 


MIN. 

TYP. 

HEESSI 

Unit 

Supply Voltage 

VDD 



5 

6.5 

V 

Input Voltage 

VIN 



- 

■3391 

V 

Reference Voltage 

VREF 



HIKHi 

HSH 

V 

Analog Ground Voltage 

vagnd 


o 


i 

V 

Integral Resistor 

Rl 



- 

2 

m 

Integral Capacitor 

Cl 

(Note) 


- 

- 

- 

Oscillatory Resistance 

Rf 

VDD = 5V 

10 

- 

- 

m 


Note: Refer to the operating consideration (1) for de terming the values of Rj and 
Cf respectively. 

The ripples of VdD and ^REF should be held down to less than 1/256 of the 
respective absolute values in view of precision. 


ELECTRICAL CHARACTERISTICS (Vss=0V) 


ITEM 



VDD 

(V) 


25°C 


H 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 


Output High Voltage 

VOH 

|I0UT|<1 pA 
VIN=VSS,VDD 

5 

4.95 

- 

4.95 

5.00 

- 

4.95 

■ 

V 

Output Low Voltage 

V 0 L 

|ToUT|< 1 pA 
Vin=Vss>Vdd 

5 

- 

0.05 

- 

0.00 

0.05 

- 

0.05 

Output High Current 

X 0H 

V0H=4 . 0V * 
VIN=VSS,VDD 

5 

-1.2 

- 

-1.0 

-2.0 

- 

-0.7 

- 

mA 

Output Low Current 

IOL 

VOL=0.4V * 
V IN =V SS» V DD 

5 

2.4 

- 

2.0 

4.0 

- 

1.6 

- 

Input High Voltage 

VlH 

* 

5 

2.4 

- 

2.4 

- 

- 

2.4 

■ 


Input Low Voltage 

VlL 

* 

5 

" 

0.8 

- 

- 

0.8 

- 


Output Disable 
Current 

IDH 

IDL 

V 0 H=6.5V * 

VOL=OV 

6.5 

- 

±0.5 

- 

±io‘ 4 

±0.5 

- 

H 


Input Current 

IlH 

til 

Vih=6.5V * 
Vil=0V 

6.5 

- 

±0.3 

- 

±io" 5 

±0.3 

i 

D 

Analog Switch 
Input Leak Current 

Toff 

Vih=6.5V 

V IL =0V 

6.5 


±0.3 

- 

±io" 5 

±0.3 

- 


Operating Con- 
sumption Current 

tdd 

(opr.) 

I 

fOSC=l MHz 

5 

- 

- 

- 

1.8 

3 

- 

- 


Reference Supply Gon4 
sumption Current 

Tref 

VREF = 5V 
AGND = 0V 

5 

- 

- 

- 

0.3 

0.6 

- 

- 


* Applicable to digital input/output. Not applicable to analog input/output and 
OSCi N / OSC qu<j> . 
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SWITCHING CHARACTERISTICS (VdD= 5V, V S S=0V, Ta=25°C, C L »50pF) 


ITEM 

SYMBOL 

TEST CONDITION 

Output Rise Time 

tr 


Output Fall Time 

tf 


(Low-High) Propaga- 
tion Delay Time 

tPLH 

oscout-gcko 

(High-Low) Propaga- 
tion Delay Time 

tPHL 

(Low-High) Propaga- 
tion Delay Time 

tPLH 

RSEL("L ,, -*"H")-DATA OUT 

(High-Low) Propaga- 
tion Delay Time 

tPHL 

(Low-High) Propaga- 
tion Delay Time 

tPLH 

RSEL("H"+ m L")-DATA OUT 

(High-Low) Propaga- 
tion Delay Time 

tPHL 

Output Enable Time 

tZL 

tZH 


Output Disable Time 

tLZ 

tHZ 

Max. Clock Frequency 

fMAZ0 

OSC Input 

Min. Clock Frequency 

fMIN0 

OSC Input 

Input Capacity 

ClN 

Digital Input 

Analog Input Capacity 

ClN 

Ao ^ A5 

3-State Output Capacity 

COUT 




SYSTEM CHARACTERISITCS (Ta = -AO ^ 85°C) 



* fOSC : OSC terminal clock frequency [Hz], FS : Full 6cale voltage, Vj)j) level 
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SWITCHING CHARACTERISTICS TEST WAVEFORMS 


. tpLH, tpHL (OSC OUT - GCKO) 


2. tpLH, tpHL (RSEL - DATA) 
20ns 20ns 

t -J 1 90% 

RSEL / \ ?0| 



tZL.tZH.tLZ.tZL 


20ns 20ns 


50% \ 50% 


DATAq%3 / V ° 

OVER FLOW Lf 10% 

I tZH tHZ 


DATAOO 
OVER FLOW 


DATAQ^3 


DATAQ%3 


tPHL tPHL 


tpLH tPHL 


4. t w (STC), thold (CHS) 
20ns 20ns 




ItZL 1 1 tLZ 
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STANDARD CHARACTERISTICS CHARTS 
. 1 VDD - iDD(opr) 




2 XDD(op r 


^ Ta = 25°C 

R oscilla- - 
o- tion 
<n TYP. 


1 V DD = 

. 5.ov^<: 



Supply Voltage Vdd (V) 


P-channel Output Buffer Drain 
Current Characteristics 


Dorain to Source Potential Difference VD5 (V) 


<» ^ 100k 300k 500k 1M 

® Clock Frequency fOSC (Hz) 

Fig. 4 N-channel Output Buffer Drain 
Current Characteristics 


VGS = 5V 



1 2 3 4 5 6 

Supply Voltage ^dd (V) 
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1 2 3 4 5 6 

Supply Voltage ^DD (V) 


Fig. 11 




V DD = Vref 


Clock Frequency fOSC (Hz) 


1 2 3 4 5 6 

Supply Voltage ^DD (V) 


The characterisitcs at left have been 
prepared for reference at the time of 
determination of an integrator time 
constant according to the equation of 

(Rld-CO. 9 ^ 2 . 5 )-^- -^(s)) 
for determing Rj'Cj. 

In case of the determination of Rj and 
Cj, the product, or the value, of Rj 
and Cj is required to be within the 
range of MIN. to MAX. as shown in left 
figure after due consideration of 
dispersion. 
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C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC5092AP C?M0S 13-BIT A/D CONVERTER 

GENERAL DESCRIPTION 

The TC5092AP is an integration 13-bit A/D converter 
of high precision and low power consumption. 

The 13-bit , 3-state data output is capable of 
independent enable in 4 bits so as to be connected 
directly to 4-bit/8-bit/12-bit data bus. (LSB is 
common to lower order 4 bits.) 

Further, since this converter has an 8-channel analog 
multiplexer, and a serial clock output function, it 
is most suitable as data collection unit of various 
industrial control instruments. 


FEATURES: 

. High precision ±1 LSB(Typ.) 

. Low power consumption 10mW(Typ.) 

. Single power supply Vdd=5V±0.5V 

[. High-speed conversion fCP Max.=5MHz 


. 8-channel analog multiplexer contained 
. TLL/CMOS compatible digital Input/Output 
. Capable of direct connection to 4-/8-/12-bit bus 

APPLICATIONS: 

. Various industrial control instruments 
. Data collection modules 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

Vdd 

Vss-0.5~V S S+7 

V 

Input Voltage 

VlN 

VsS-0.5~V D D+0.5 

V 

Reference Supply 
Voltage 

VREF 

VaGND- Vdd+0.5 

V 

Analog Ground Voltage 

VaGND 

V S s-0.5~V REF 

V 

Output Voltage 

V OUT 

Vss-0*5 ~ Vdd+0.5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 

mW 

Operating Temperature 
Range 

Topr 

-40-85 

°C 

Storage Temperature 
Range 

T stg 

-65-150 

°C 



PIN ASSIGNMENT 


DATA 

BUS 


DB12 | 

1 

42 

1 V D D 

DB11 | 

2 

41 

1 Xiu 

DB10 | 

3 

40 

1 X 0 UT 

DB 9 | 

4 

39 

I GCK0 

DB 8 1 

5 

38 

1 HDEN 

DB 7 1 

6 

37 

1 Ci 

DB 6 1 

7 

36 

1 c 2 

DB 5 | 

8 

35 

l INTO 

DB 4 | 

9 

34 

1 INTJ 

DB 3 1 

10 

33 

1 INTI 

DB 2 1 

11 

32 

1 a in0 

DB 1 | 

12 

31 

1 a IN1 

DB 0 | 

13 

30 

1 A IN2 

EOC I 

14 

29 

1 A IN3 

LDEN 1 

15 

28 

1 A IN4 

MDEN 1 

ie 

27 

• a IN5 

STC 1 

17 

26 

1 a IN6 

chs 2 1 

18 

25 

■ a IN7 

CHS! 1 

19 

24 

1 v REF 

CHS 0 I 

20 

23 

1 1/2 V 

v SS * 

21 

22 

1 aqnd 


Analog 

Input 
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FUNCTION OF EACH PIN 


PIN 

NO. 

Symbol 

NAME & FUNCTION 

1 

DB12 


2 

DB11 


3 

DB10 


4 

DB 9 


5 

DB 8 

3-State Parallel 

6 

DB 7 

Data Outputs 

7 

DB 6 

DB12 : MSB 

8 

DB 5 

DB 0 : LSB 

9 

DB 4 


IQ 

DB 3 


11 

DB 2 


12 

DB 1 


13 

DB 0 


1 

EOC 

End of Conversion 

EOC goes to "L” level at the 
fall of STC signal, and re- 
turns to "H" level at the 
end of conversion. 


LDEN 

Low Data Enable 

DB 0 ^ DBi. are read by "H" 
level input. 

16 

MDEN 

Medium Data Enable 

DB 5 ^ DB 8 are read by "H M 
level input. 

17 

STC 

Start Conversion 

Conversion starts at the fall 
time, if pulse input at "H" 
level is provided. "L" level 
should be kept during con- 
version. 

18 

CHS 2 

Channel Select Inputs 

These pins are address inputs 
for selecting eight analog 
inputs of AinO ^ AIN7 , and 

19 

CHSi 

20 

CHSo 

are taken into the internal 
latch 

21 

vss 

Digital Ground 

22 

AGND 

Analog Ground 


PIN 

NO. 


Symbol 


NAME & FUNCTION 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


v REF/2 


VREF 


AIN7 


a IN6 


AIN5 


AIN4 


a IN3 


a IN2 


aini 


aino 


I NT i 


INTj 


int 0 


C2 


Reference voltage supply 
terminal, which supplies the 

, „ V REF - AgnD 

voltage of x 


Reference voltage supply 
terminal 


Analog input terminal 
Input voltage range: 

AGND ^ Vref 

Arbitrary input can be se- 
lected by CHS input. 


CHSo 

CHSj 

CHS2 

a in 

L 

L 

L 

aino 

H 

L 

L 

aini 

L 

H 

L 

AlN2 

H 

H 

L 

AlN3 

L 

L 

H 

AIN4 

H 

L 

H 

AIN5 

L 

H 

H 

AIN6 

H 

H 

H 

AIN7 


Integrator Input 
Integrator Junction 
Integrator Output 
The integrator consists of 
these three terminals. 


R I c z 


INTi INTj INT 0 

Rl and Ci should satisfy the 
following formula and be set 
as small a value as possible 
_ _ 13000 

R I‘ C I > f 0SC 


[SI 


However, R of 1 % 2Mft should 
be used. 


Capacitors connection terminals 
for offset calibration. 
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FUNCTION OF EACH PIN 


PIN 

NO. 

Symbol 

NAME & FUNCTION 

37 

Cl 

O.lyF is connected between 

C2 and Cl, and O.OlpF Ci and 
V SS, respectively. 

38 

HDEN 

High Data Enable 

DB 9 ^ DB 12 are read by "H" 
level input. 

39 

GCKO 

Gated Clock Output 

Pulses of number equivalent 
to conversion data are out- 
put during conversion. 

40 

x OUT 

Terminals for system clock 
oscillation. 

Crystal oscillators are con- 
nected to both the ends of 
terminals. 

41 

XlN 

42 

vdd 

Supply Voltage 5V±0.5V 
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TIMING CHART 



FUNCTIONAL DESCRIPTION 

(1) Conversion cycle 

In the state of PHASE 0*, the operation of LSI is at a stop and the integrating 
amplifier performs as voltage follower. Under this condition the external capac- 
tor (O.lyF across and C 2 ) 

When STC is given, the offset voltage charged into external capacitors is applied 
to non-inversion of the integrator, thus cancelling the offset volage equivalently . 
In PHASE I, the integrator continues to integrate AGND until its output reaches Ve- 
in PHASE III the integrator integrates the analog input for the same period of 
time as T 2 after it has integrated V REF for a fixed period of time (T 2 ) in PHASE II. 

Finally, in PHASE IV the integrator continues to integrate A GND until its output 
reaches Vq. 
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FUNCTIONAL DESCRIPTION 


TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5092AP 


Let the time in PHASE IV be T 4 . Then the 
following equation is made (formed) by 
omitting error factors such as offset 


Voltage Follower 


Vain = - — v RE f (agnd=ov) ... (i 

In case of this LSI, T 2 is designed by 
4096 x 2* TosC (ToSC denotes reference 
clock synchronization). Therefore, the 
above formula letting 2*TosC be T is 
changed as follows: 


Offset Correction | PHASE O' 

J 

* PHASE I 

Calibration Cycle PHASE II 

zir I » 


Digital Conversion PHASE IV 


j Update Data | 

That is, 13-bit resolution A/D conversion 
of FS (full scale) = 8192 can be made by 

counting the period of T 4 by use of a clock having T frequency. 

However, it is recommended that Rj and Cj composing the integrator be set to the 
values close to 13000/fosC as possible after having satisfied the following 


RjCj > 13000 / f 0SC> Rl = 1 *v 2Mfi is used. * (3) 


(2) Output data format 

13-bit output data are output to 13 independent 3-state data buses DBo^ DBJ2* 
Since 13-bit outputs can be independently placed on 3-state every group of High, 
Medium and Low of 4 bits/4 bits/5 bits from the higher order, it is easy to con- 
nect the microcomputer to buses of 4, 8 , 12 bits. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5092AP 


FUNCTIONAL DESCRIPTION 


LDEN 

MDEN 

HDEN 

Analog Input 

DATA OUTPUTS (DB) 

0 

l 

2 

3 

4 

3 


7 

8 

9 

xo 


12 

L 

L 

L 

Don ’ t Care 

Z 

Z 

Z 

H 

L 

L 

D 

d 

D 

D 

D 

L 

H 

L 

Z 

D 

D 

D 

D 

H 

H 

L 

D 

D 

D 

D 

D 

D 

D 

D 

D 

L 

L 

H 

Z 

Z 

D 

D 

D 

D 

H 

L 

H 

T1 

D 

D 

D 

D 

D 

D 

D 

D 

L 

H 

H 

Z 

D 

D 

D 

D 

D 

D 

D 

D 

H 

H 

H 

<1/2LSB 

L 1 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

1/2LSB 3/2LSB 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 


Straight Binary 

n FS"-5/2LSB ^"FS"-3/2LSB 

0 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

"FS"-3/2 LSB < 

H 

H 

H 

H 

H 

H 

H 

H 

2L 

H 

H 

H 

H 


TRUTH TABLE 


Note : FS Full Scale, 1 LSB = (VreF-AGND) / 8192 , Z ... High Impedance 

D ... "h" or "L" Level 

(3) Basic clock 

Since this LSI operates on the basis of the frequency given to Xjn input, a 
stable clock (df< 0.005%) must be used for the clock to be given to Xin* 

Therefore, it is proper that the oscillation circuit is configured as shown in 
the following figure (a) by the use of externally mounted crystal becuase the 
LSI has a built-in inverter for crystal oscillation. 



_XUL 



XQUI 


Open 


(a) 


External Clock 
(b) 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5092AP 


: UNCTIONAL DESCRIPTION 

(4) How to give STC input, Conversion time, and Sampling cycle 

STC input is taken in with the reference clock of LSI, but the positive pulse 
having the pulse width for at least two cycles is required for internal starting. 

The conversion time of from the fall of STC input to the rise of EOC output. 
Letting this time be Tc MAX(Maximum conversion time), then the following equation 
is obtained. 

TcMAX = 41000 xTqsc [S] (4) 

(where Tqsc is oscillation cycle of basic clock.) 

For example, when fcp=5MHz, TcMAX=8.2ms. For one-time sampling, an accurate 
output can be obtained from the falling edge of STC input after the lapse of 
TcMAX. 

For consecutive sampling, however, STC input must be given after the lapse of a 
given period of time (6ms) from the rise of EOC. This period (6ms) is the time 
required for the recovery of LSI to normal state. 

Therefore, the minimum sampling cycle TsMIN is as follows: 

TsMIN = 41000 x t osc + 0.006 + t w (STC) [S] (5) 

Note: When power is set ON, following start-up procedure is required due to 
indefinite state of internal circuitry. 

1. Applying clock, STC is to be set high over 10ms. 

2. Complete at least one cycle as a dummy conversion cycle. 


, T smapling , 

stc n 

n 

1 


EOC | 

1 

6ms 


T conversion 


5) Reference voltage 

This LSI has three reference input voltage terminals of Agj^, "y V RE p, and V RE p. 
Since analog input signal is quantized to 1/8192 in the range of Aq^ ^ A RE p for 
digitization, stable voltages must be supplied To-^Vrep and V RE p. 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5092AP 


FUNCTIONAL DESCRIPTION 


Espacially the value of j V REF voltage has direct effects upon conversion ac- 
curacy; therefore, it is recommonded that adjustment be made so as to agree out- 
put data with analog input by actually making A/D convert by use of input volt- 
age at FS (full scale) or 1/2FS level. 



The left figure shows an example of re- 
ference voltage supplying circuit. 

Ci ^ C 3 are filter capacitors for pre- 
venting reference voltage variations to 
be caused by ripple or induction noise. 
Generally the value of capacitor is 
about 0.01 ^ O.lyF, though it varies with 
the system. 


( 6 ) BUS Interface 


For connecting a microcomputer to BUS line, three independent enable terminals 
are used. These three enable terminals permit the processing in the unit of 4 
bits (5 bits for the low order digit only) . The microcomputer can be directly 
connected to the BUS of 4^12 bits easily by allocating proper address of micro- 
computer to the TC5092AP. 


(a) 4 Bit 
Interface 


A B 


1 1 nf 


OE 


A B 

Qo Qi 


|TC4555BP 


LDEN MDEN 


HDEN| 

12 

10 


4 Bit 


(b) 8 Bit Interface 


(c) 12 Bit Interface 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5092AP 


RECOMMENDED OPERATING CONDITION 


ITEM 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

VDD 


4.5 

5.0 

5.5 

V 

Digital Input Voltage 

VIN 


0 

- 

VDD 

V 

Analog Input Voltage 

vain 


agnd 

- 

vref 

- 

Reference Supply Voltage 

vref 


4.0 

- 

VDD 

V 

Analog Ground Voltage 

v agnd 


0 

0 

0.5 

V 


ELECTRICAL CHARACTERISTICS (Vdd= 5V ± 10 %, Vss=OV, Ta = -40 ■v 85°C) 


ITEM 

SYMBOL 

TEST CONDITION 

VDD 

(V) 

MIN. 

TYP. 

MAX. 

UNIT 

Output High Voltage 

VOH 

IOH = ~lyA, Digital output 

5 

4.9 

5.0 

- 

V 

Output Low Voltage 

VOL 

IOL=lyA, Digital output 

5 

- 

0.0 

0.1 

Input High Voltage 

VlH 

Digital Input except Xjn 

5 

2.4 

- 

- 

V 

XIN 

5 

4,5 

- 

- 

Input Low Voltage 

VlL 

Digital Input except Xin 

5 

- 

- 

0.8 

XlN 

5 

- 

- 

0.5 

Output High Current 

I OH 

VOH = 2.4V 

Digital output except Xout 

4.75 

-1.0 

- 

- 

mA 

Output Low Current 

IOL 

VOL = 0.4V 

Digital output except XouT 

4.75 

1.6 

- 

- 

mA 

Output Disable Current 

IDH 

Voh= 5.5V, DBo ^ DB 12 

5.5 

- 

10~ 3 

5 

yA 

IDL 

VoL'O.OV, DBo^DBi2 

5.5 

- 

-10-3 

-5 

Input Current 

HH 

VlN=5.5V, Digital input 

5.5 

- 

10-5 

1.0 

IlL 

Vil= 0.0V, Digital input 

5.5 

- 

-10-5 

-1.0 

Analog Switch Off-Leak 

!0FF 

Analog input/output 

5.5 

- 

±io - 4 

- 

yA 

Analog Switch 

On Resistor 

Ron 

RL = 10kft 

5 

- 1 


- 

n 

Operating Consump- 
tion Current 

i dd 

i 

V REF= v D d 
D igital output 

Digital 0pen 
input GND 

f cp=5MHz 

5 


2 


mA 

f CP = lMHz 

5 


1 

- 


585 


TOSHIBA 






TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC5092AP 


SWITCHING CHARACTERISTICS (VdD = 5V±10%, V S s-OV, Ta = 25°C, Cl = 50pF) 


ITEM 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Output Rise Time 

t r 

Digital output 

- 

50 

150 

ns 

Output Fall Time 

tf 

Digital output 

- 

40 

150 

Output Enable Time 

tZL 

tZH 

LDEN 

MDEN 

HDEN, 

-DB Output 

- 

- 


ns 

Output Disable Time 

t LZ 

tHZ 

- 

- 

- 

Max. Clock Frequency 

fMAX«S 

XlN 

5.0 

- 

- 


Min. Clock Frequency 

fMIN^ 

XlN 

- 

- 

- 

MHz 

Input Capacity 

ClN 

Digital input 

- 

- 

- 

pF 

ClN 

Analog input 

- 

- 

- 

3-State Output Capacity 

COUT 

DB Output 

- 

- 

- 


SYSTEM CHARACTERISTICS (V DD = 5V±10%, V S s=0V, Ta=25°C) 


ITEM 

SYMBOL 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Resolution 

n 


- 

13 


Bit 

Conversion Time 

Tc 

f CP = 5 MHz 

- 

- 

8.2 

ms 

f CP = 1 MHz 

- 

- 

41 

Sampling Cycle 

tspl 

f CP * 5 MHz 

14.2 

- 

- 

ms 

f CP = 1 MHz 

47 

- 

- 

Nonlinearity 


V DD » Vref 

- 

±1 


, LSB 

Zero Scale Error 

EZP 

- 

±2 


Full Scale Error 

efs 

- 

±1 


STC Min. Pulse Width 

tw 


- 

- 

2/fOSC 

S 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC7400BP 



ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

V S S-0.5~Vss+20 

V 

Input Voltage 

VlN 

VsS-0.5~V DD +0.5 

V 

Output Voltage 

VOUT 

Vss-0.5- Vdd+0.5 

V 

DC Input Current 

Tin 

±10 

mA 

Power Dissipation 

pd 

300 

mW 

Storage Temperature 
Range 

T stg 

-65 -150 

°C 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 

LOGIC DIAGRAM 



PIN ASSIGNMENT 

TC7400BP 


V DD 

14 I 13 1 12| 111 lol 9 I 8 I 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC7400BP 


RECOMMENDED OPERATING CONDITIONS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 




|§|gp|[| 



Input Voltage 





V DD 


Operating Temp. 

■339 


-40 

- 

85 



ELECTRICAL CHARACTERISTICS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

VDD 

(V) 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

MAX. 

"H" Level 

Output Voltage 

VOH 

1 IOUT !< ljuA 

VlN = V S S,VdD 

5 

10 

15 

4.95 

9.95 
14.95 


4.95 

9.95 
14.95 

5.00 

10.00 

15.00 

- 

4.95 

9.95 
14.95 


V 

"L" Level 

Output Voltage 

V 0 L 

HOUTK lpA 

V IN * V DD 


H 


- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

"H" Level 

Output Current 

lOH 

VOH = 4.6V 

V 0 H = 9.5V 

VoH * 13.5V 

VlN = V S S,V D D 

5 

10 

15 



-0.16 

-0.4 

-1.2 

-0.5 

-1.2 

-6.0 

- 

-0.12 

-0.3 

-1.0 

- 

mA 

"L" Level 

Output Current 

I 0L 

VOL = 0.4V 

VOL •« 0.5V 

VOL = 1.5V 

VlN = V DD 

5 

10 

15 

g 


0.44 

1.0 

3.0 

1.5 

3.5 
15 

- 

0.36 

0.9 

2.4 

- 

"H" Level Input 
Voltage 

VlH 

i 

VoUT=0.5V,4.5V 
VOUT=1*OV,9.0V 
VoUT=1.5V, 13.5V 
1 lOUT 1 < 1 mA 

5 

10 

15 

n 


3.5 

7.0 

11.0 

2.75 

5.5 

8.25 

- 

3.5 

7.0 

11.0 

- 

V 

"L" Level 

Input Voltage 

V IL 

VoUT= 4 . 5V 

V 0 UT= 9.0V 

V0UT= 13.5V 

1 lOUT >< ljiA 

5 

10 

15 

1 



2.25 

4.5 

6.75 

1 

1.5 

3.0 

4.0 

- 

1.5 

3.0 

4.0 

Input 

Current 

"H M Level 

IlH 

VlH = 18V 

18 

- 


- 

10“ 5 

0.3 

- 



"L" Level 

IlL 

VIL = 0V 

18 

- 


- 

-10' 3 

-0.3 

- 


Quiescent 

Supply Current 

I DD 

VlN = Vss,VdD 
* 

5 

10 

15 

H 


B 

0.001 

0.001 

0.002 

1.0 

2.0 

4.0 

! 

B 


>iA 


* All valid input combinations 


SWITCHING CHARACTERISTICS (Ta=25°C, VSS=0V, CL=50pF) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

TEST CONDITIONS 

Is 




5 


130 

400 


Output Rise Time 

t r 


IQ 

_ 

65 

200 



1 


15 

_ 

50 

160 





5 

_ 

100 

200 

ns 

Output Fall Time 

tf 


10 

_ 

50 

100 





15 

- 

40 

80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC7400BP 


LTCHING CHARACTERISTICS (Ta=25°C, V S S~OV, CL=50pF) 





TEST 






CHARACTERISTIC 

SYMBOL 

CONDITIONS 

VDD(V) 

MIN. 

TYP. 

MAX. 

UNIT 


(Low-High) 



5 



300 



Propagation 

c pLH 


10 

- 

60 

150 


27400BP 

Delay Time 


15 

- 


125 

ns 


(High=Low) 



5 


180 

300 

m 



Propagation 



10 

- 

■ 




Delay Time 

| 


15 

- 

60 

125 

■ 

Input 

Capacitance 




- 


7.5 

KIM 



SWITCHING TIME TEST CIRCUIT AND WAVEFORM 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC7404UBP 


C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC7404UBP HEX INVERTING BUFFER 
TC7404UBP contains six circuits of inverter type 
buffers. This has pin to pin compatibility with 
TC4069UBP and its large output current enables to 
directly drive one TTL with 5 volt power supply. 

In addition to its original application as inverters, 
this can be used as clock drivers and for TTL 
interface circuits. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

VDD 

VSS-0.5- Vss+20 

V 

Input Voltage 

Vin 

V S S~0 . 5 — V DD +0 . 5 

V 

Output Voltage 

v OUT 

V S S“0 . 5 ~ V DD +0 . 5 

V 

DC Input Current 

I IN 

±10 

mA 

Power Dissipation 

PD 

300 




-65 —150 




260°C . lOsec 


CIRCUIT DIAGRAM 




PIN ASSIGNMENT 




14 

| V DD 




No 




IX° 

No ■ 




No 




lx° 

No 

8 



ls° 





TNo 



IX° 




1 v ss 



RECOMMENDED OPERATING CONDITIONS (V SS =0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

DC Supply Voltage 

V DD 


3 

- 

18 

hd 

Input Voltage 

VIN 


0 

- 

VDD 

mm 

Operating Temperature Range 

Topr 


-40 

- 

85 

Ka 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC7404UBP 


switching characteristics (Ta=25°c, v S s=ov, c L=50pF) 


CHARACTERISTIC 

SYMBOL 

TEST 


MIN. 

TYP. 

MAX. 

UNIT 

CONDITIONS 

V DD (V) 

(Low-High) 



5 

- 

80 

150 


Propagation Delay 

tpLH 


10 

- 

40 

100 

ns 

Time 



15 

- 

35 

80 


(High-Low) 



5 

_ 

50 

150 


Propagation Delay 

tpHL 


10 

- 

30 

100 

ns 

Time 



! 15 

- 

25 

80 


Input Capacity 

C IN 


- 

15 

- 

pF 


SWITCHING TIME TEST CIRCUIT AND WAVEFORM 


V D D 




P.G.: PULSE GENERATOR 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


TC7404UBP 


ELECTRICAL CHARACTERISTICS (Vss~ 0V ) 


CHARACTERISTIC 

SYMBO 

. TEST 
CONDITIONS 

s 

irsi 

-40°C 

25°C 

85°C 

UNIT 

MIN. 

MAX. 

MIN. 


MAX. 

MIN. 

MAX, 

High Level Output 
Voltage 

V OH 

I^OUT^ 

V IN =V SS 

5 

10 

15 

4.9! 

9.9! 

14.9! 

- 

4.95 

9.95 
14.95 

5.00 

10.00 

15.00 


4.95 

9.95 
14.95 

- 

V 

Low Level Output 
Voltage 

V 0L 

I^OUTl 

V IN =V DD 

5 

10 

15 



- 

0.00 

0.00 

0.00 

0.05 

0.05 

0.05 

- 

0.05 

0.05 

0.05 

High Level Output 
Current 

I 0H 


5 

10 

15 

i 

- 

-1.25 

-1.25 

-3.75 

1 

1 

1 

1 


Low Level Output 
Current 

I 0L 

V 0 T =0.4V 

V 0 L=0.5V 

V0L-1-5V 

V ItT V DD 

5 

10 

15 

3.5 

6.0 

26.0 

- 

3.2 

5.0 

24 .0 


- 

2.5 

3.6 
18.0 

1 

High Level Input 
Voltage 

V XH 

V 0 ut=°.5V 

v out -i.ov 

v OUT -1 • 5V 

IIqutI 

5 

10 

15 

4.0 

8.0 
12.0 

- 

4.0 

8.0 
L2.0 

3.0 

6.5 

9.5 

- 

4.0 

8.0 
12.0 


V 

Low Level Input 
Voltage 

V IL 

V out =4.5V 

V OU t=9-0V 

V oot =13.5V 

lIOUTl <lViA 

5 

10 

15 

- 

1.0 

2.0 

2.5 


2.0 

2.5 

3.0 

1.0 

2.0 

2.5 

- 

1.0 

2.0 

2.5 

H. Level Input Currer 

1 X IH 

V IH ~18V 

18 

- 

0.3 

- 

10*° 

0.3 

- 

1.0 

yA 

L. Level Input Currer 

t IlL 

Vil*0V 

18 

- 

-0.3 

- - 

10~ 5 

-0.3 

- 

-1.0 

Quiescent * Current 
Consumption 

I DD 

V IN =V SS ,V DD 
* 

5 

10 

15 

- 

4.0 

8.0 
16.0 

- 

0.002 

0.004 

0.00? 

4.0 

8.0 
16.0 

- 

30 

60 

120 

liA 


* All valid input combination 

SWITCHING CHARACTERISTICS (Ta=25°C, V gs =OV , C L =50pF) 


CHARACTERISTIC 



■ 










Output Rise Time 

t 


5 

_ 

130 

400 


r 


10 

- 

65 

200 





15 

- 

50 

160 





5 

_ 

100 


ns 



10 

_ 

50 

100 





15 

— 

40 

80 
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TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 



C 2 MOS DIGITAL INTEGRATED CIRCUIT 
SILICON MONOLITHIC 


TC7476BP 


TC7476BP DUAL J-K MASTER-SLAVE FLIP-FLOP 

TC7476BP is J-K master-slave flip-flop having Clear 
and Preset functions. 

J-K Mode ; When clock input is applied with CLEAR 

and PRESET kept at "H", the output varies 
depending on the conditions of J and L at 
the falling edge of CLOCK input. 

R-S Mode ; When CLEAR is set to "L", output Q becomes 
"L" regardless of other inputs, and when 
PRESET is set "L" and CLEAR is set "H M , Q 
becomes "H" regardless of other inputs. 


ABSOLUTE MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

DC Supply Voltage 

V D D 

VSS-0.5-VSS+20 

V 

Input Voltage 

VIN 

vss-o.s-Vdd+o.s 

V 

Output Voltage 

v OUT 

V S S-0.5-~V dd +0.5 

■9 

DC Input Current 

I IN 

+10 

E9 

Power Dissipation 

PD 

300 

— 

Storage Temperature 
Range 

Tstg 

-65 —150 

°c 

Lead Temp. /Time 

Tsoi 

260°C • lOsec 


LOGIC DIAGRAM 



PIN ASSIGNMENT 



TRUTH TABLE 


CfH Q , n+1 


0- n+1 


H 
















TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 

TC7476BP 


RECOMMENDED OPERATING CONDITIONS (VSS=0V) 


CHARACTERISTIC 

SYMBOL 


MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage 

vdd 


3 

- 

18 

V 

Input Voltage 

VlN 


0 

- 

Vdd 

V 

Operating Temp. 

Topr 


-40 

- 

85 

°c 



* All valid input combinations 

SWITCHING CHARACTERISTICS (Ta=25°C, Vss=0V, CL=50pF) 
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TC7476BP 


SWITCHING CHARACTERISTICS (Ta=25°C, V =OV, C_=50 T ,F) 

O O 1j P 


CHARACTERISTIC SYMBOL 



(High-Low) Propaga- 
tion Delay Time 


Willi ■ EM 



(Low-High) Propaga- 
tion Delay Time 
(CL, FR - Q, Q) 

t pLH 

Waveform 2 


(High-Low) Propaga- 
tion Delay Time 
(ui, m - Q, Q) 

t pHL 

Waveform 2 


Max. Clock Frequency 

f MAXe$ 

Waveform 1 


Max. Clock Rise Time 
Max. Clock Fall Time 

[ri 

ti 

Waveform 1 


Min. Clear, Preset 
Pulse Width 

t W 

(C^EAR) 

(PRESET) 

Waveform 2 


Min. Set-up Time 

set-up 

Waveform 3 


Input Capacitance 

C TN 



SWITCHING TIME TEST WAVEFORMS 
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DIMENSIONAL OUTLINES 
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MAINTENANCE-DISCONTINUED 
TYPE NUMBERS 








TOSHIBA INTEGRATED CIRCUIT TECHNICAL DATA 


MAINTENANCE-DISCONTINUED TYPE NUMBERS 


TYPE NO. 

FUNCTION 

REPLACEMENT 

TC4508C 

DUAL 4-BIT LATCH 

TC4508BP 

TC5000C/P 

DUAL 50/64 STAGE STATIC SHIFT REGISTER 

TC5050P 

TC5001C 

4-DIGIT DECADE COUNTER 

TC5001P 

TC5004P 

DUAL 500/5 12-BIT DYNAMIC SHIFT REGISTER 

- 

TC5010P 

4-DIGIT UP /DOWN COUNTER WITH TIMER 

(TC5053P), (TC5054P) 

TC5030BP 

QUAD 2-INPUT NAND GATE WITH P-CHANNEL OPEN DRAIN 
OUTPUT 

- 

TC5034P 1 

4-BIT PRESETTABLE "N" COUNTER/DECODER/DRIVER 

- 

TC5042BP 1 

BCD TO 7-SEGMENT DECODER/DRIVER 

TC5002BP, TC5022BP 

TC5055P 

3 1/2 DIGIT DVM CIRCUIT 

- 

TC7410BP 

TRIPLE 3-INPUT POSITIVE NAND GATE 

TC4023BP 

TC7420BP 

DUAL 4-INPUT POSITIVE NAND GATE 

TC4012BP 


Note: The replacement types are approximately similar to the maintenance types 

in terms of the characteristics and functions, but not exact equivalent. 
In case of doubt the original data sheets should be consulted before use, 
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